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SECTION  I 


ACMR  TOWERS  -  AN  OVERVIEW 

PURPOSE  AND  SCOPE 

The  ACMR  Tower  Project  was  a  unique  endeavor  for  Chesapeake 
Division  of  the  Naval  Facilities  Engineering  Command  {CHESNAVFACENG- 
COM)  which  was  responsible  for  management  and  execution  of  this 
$13. 5M  construction  (MCON)  project.  The  project  involved  the  design 
and  construction  of  four  off-shore  instrumentation  towers  in  support 
of  the  East  Coast  Air  Combat  Maneuvering  Range  [EC/ACMR') . 

The  EC/ACMR  provides  the  Navy  with  a  unique  dimension  in 
fighter-pilot  training.  The  range  system  provides  for  the  simultan¬ 
eous  tracking  of  as  many  as  twenty  aircraft  as  they  engage  in  combat/ 
dogfight  maneuvers  and  fire  simulated  (vice  live)  electronic  missiles. 
Air  combat  and  escort  tactics  can  be  developed  and  are  evaluated  by 
means  of  real-time  three-dimensional  displays  of  all  range  activity, 
while  being  continually  monitored  by  highly  trained  ground 
instructors. 

The  range's  major  components  are  depicted  in  Figure  1,  and  con¬ 
sist  of  the  following: 

o  an  airborne  instrumentation  package  which  is  mounted  on 
each  participating  aircraft  and  transmits  various  air¬ 
craft  positional  and  performance  characteristics  on  a 
continual  basis; 

o  six  remote  tracking  instrumentation  stations  {RTIS) 
which  receive  and  relay  each  aircraft  signal; 

o  the  master  tracking  instruonentation  station  {MTIS')  which 
receives  from  the  RTIS,  assimilates,  and  computationally 
evaluates  the  aircraft  characteristic  data;  and 
re-transmits  this  information  to  the  display  and  de¬ 
briefing  stations; 

o  Display  and  Debriefing  Station (s)  which  serve  as  the 
primary  man-machine  interface  of  the  ACMR  system.  The 
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LAYOUT  OF  EC/ACMR  RANGE 


FIGURE  1 


entire  exercise  is  planned  and  controlled  from  these 
stations  by  ground  instructors  who  monitor  real-time 
graphic  displays  of  all  range  activity.  The  competing 
pilots  are  later  debriefed  and  critiqued  at  these  stations 
as  they  oliserve  their  jierformancc  on  video-tyqjo  replays. 

Annual  range  benefits  are  anticipated  in  excess  of  $60M  savings 
in  fuel,  drone,  and  missile  costs;  cost  avoidance  of  aircraft  mishaps; 
and  personnel  costs  as  a  result  of  more  efficient  training  time  and 
instructor  utilization.  In  addition,  the  opportunity  for  actual  com¬ 
bat  training  against  other  thinking  pilots  is  expected  to  double  pilot 
n  ro  f i c i cncy . 


The  importance  of  the  range  to  Naval  fleet  readiness  had  been 
established  on  similar  ranges  located  in  the  southwest  which  utilize 
terrestrial  instrumentation  towers  only.  For  the  east  coast  range, 
however,  concerns  for  noise  pollution  was  the  determining  factor  in 
locating  four  of  the  remote  tracking  instrumentation  stations,  and 
thus  the  range,  offshore  and  away  from  heavy  population  centers. 

Design  and  construction  of  the  offshore  towers  for  these  remote  sta¬ 
tions  is  the  subject  of  this  report. 

LOCATION 

The  EC/ACMR  Towers  are  located  in  83-106  feet  of  water,  15-32 
miles  off  the  coast  of  Kitty  Hawk,  N.  C.,  Figure  2.  The  range  is 
located  just  north  of  Cape  Hatteras,  an  area  so  plagued  by  high  winds 
and  storms  that  it  is  known  as  the  graveyard  of  the  Atlantia.  Environ¬ 
mental  conditions  anticipated  over  20-year  design  life  of  the  towers 
included  62-foot  wave  heights,  2-3  knot  currents,  140  mph  winds,  and 
temperatures  varying  from  freezing  to  100°  F.  The  required  design 
was  without  historical  precedent  -  the  towers  were  to  be  installed  in 
an  area  where  no  previous  records  of  offshore  structures  existed. 

ORGANIZATIONAL  RESPONSIBILITIES 

CHESNAVFACENGCOM  first  became  involved  with  the  ACME  tower  pro¬ 
ject  in  the  summer  of  1974,  when  they  were  tasked  to  provide  ocean 
engineering  aonsultant-type  services  to  the  range  project  sponsor. 

Naval  Air  Systems  Command  (^NAVAIRSYSCOM) .  MVAIRSYSCOM  vias  pursuing 
range  development  as  an  Operations  Navy  (OPN)  equipment  procurement 
through  contract  with  Cubic  Corporation,  Figure  3A.  Cubic  had  developed 
the  electronic  system  and  was  prepared  to  provide  the  offshore  towers 
by  subcontract.  During  the  summer  of  1975,  with  a  preliminary  tower 
design  in-hand,  it  was  apparent  that  funding  requirements  would  exceed 
OPN  guidelines.  Accordingly,  construction  of  the  EC/ACMR  towers  was 
included  in  the  Naval  Facilities  Engineering  Command's  {NAVFACENGCOM) 
MCON  program  for  FY-1976.  With  congressional  approval  of  this  MCON 
line  item,  CHESDIV  was  tasked  by  NAVFACENGCOM  with  procurement  of  the 
offshore  towers.  The  revised  organizational  structure  is  depicted  in 
Figure  3B. 
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bidding,  awarding  a  construction  contract,  fabricating,  transporting, 
and  installing  the  four  towers  on  site.  There  was  little  time  for 
error  or  redo. 

Although  CHESMVFACENGCOM  harbors  NAVFACENGOM' 8  expertise  in 
ocean  facility  engineering  and  construction,  this  expertise  had  been 
achieved  primarily  through  in-house  Navy  construction  projects.  It 
had  little  experience  with  the  offshore  industry;  and  industry  - 
designers  and  contractors  both  -  was  neither  familiar  nor  enthused 
with  ASPRt  DOD,  or  Navy  facility  contract  procedures.  Essentially, 
offshore  design  and  construction  is  procured  on  a  cost-plus  basis, 
with  the  customer  assuming  all  risks  and  liabilities. 

In  the  end,  CHESNAVFACENGCOM  was  able  to  negotiate  a  fixed- 
price,  A  §  E  contract  with  Crest  Offshore  of  Tulsa,  Oklahoma,  who 
accepted  the  20-year  design  life  liability  negotiated  as  a  cost  of 
the  fee.  Crest  Offshore  was  the  same  firm  that  developed  the  original 
OPN  tower  design  for  MVAIRSYSCOM,  In  addition,  CHESMVFACENGCOM  con¬ 
tracted  with  TERA  Inc.  of  Houston,  Texas,  to  provide  design  quality 
assurance  {DQA)  including  an  independent  analysis  of  the  A  §  E's 
design  and  resolution  of  critical  design  issues.  A  three-legged 
jacket-type  structure,  as  depicted  in  Figure  4,  was  selected  as  the 
most  economical. 

The  ACMR  Tower  Project  was  advertised  for  construction  in  late 
July  1976,  in  the  Commerce  Business  Daily.  Six  months  of  contractor 
prequalification,  various  pre-bid  conferences  with  interested  and 
qualified  contractors,  and  one  unsuccessful  bid  opening  followed;  but, 
finally,  in  January  1977,  a  fixed-price  contract  on  the  basis  of  low 
bid  was  awarded  to  Brown  S  Root  Marine  Operators,  Inc.  The  contract 
included  unit  price  provisions  for  weather  hour  delays,  pile  driving, 
and  remedial  work  such  as  drilling  and  jetting  in  the  event  of  pile 
refusal.  The  contractor  was  faced  with  a  tight  8-month  construction 
schedule;  nevertheless,  fabrication  was  completed  by  the  second  week 
in  June,  and  installation  of  the  last  tower  was  completed  on  21  August 
1977,  37  days  before  the  contract  completion  date. 
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MVFACENGCOM,  and  industry  during  the  fabrication,  transportation,  and 
installation  phases  of  construction,  as  required. 

Underwater  Construction  Team  ONE  of  Little  Creek,  VA,  was  tasked 
by  Commander,  Naval  Construction  Forces,  U.  S.  Atlantic  Fleet,  to  sup¬ 
port  CHESNFAVFACENGCOM  and  the  ROICC  with  an  underwater  inspection  capa¬ 
bility.  The  last  of  the  four  underwater  inspections  was  accomplished  the 
same  day  as  construction  completion  of  the  fourth  tower.  No  serious 
deficiencies  were  noted;  and  the  towers  were  officially  accepted  by 
CHESMVFACENGCOM  on  behalf  of  the  Navy  on  21  August  1977. 

Subsequent  to  final  government  acceptance,  EAVAIRSYSCOM  arranged 
for  application  of  the  offshore  instrumentation  by  Cubic  Corporation. 

By  mid-November,  Navy  pilots  and  pilots  of  other  forces  were  flying 
combat  training  missions  on  a  daily  basis,  weather  permitting. 

PROJECT  ACCOMPLISHMENTS 

Although  construction  of  the  ACMR  towers  was  beset  by  various 
delays  and  a  few  problems,  the  project  progressed  more  smoothly  than 
anticipated.  As  a  final  result,  the  ACMR  Tower  Project  was  a  success 
story  -  ahead  of  schedule,  within  budget,  and  completed  with  quality 
construction  and  without  a  serious  mishap. 

The  remainder  of  this  report  details  CHESNAVFACBNGCOM’s  unique 
contracting  experience  with  the  offshore  industry.  The  planning, 
design  and  construction  efforts,  and  the  occurring  problems  and  their 
solutions  are  discussed.  It  is  intended  to  initiate  a  basis  for  govern¬ 
ment  contracting  for  heavy  construction  in  the  ocean  realm. 

SECTION  II 

DESIGN  AND  PLANNING 

BACKGROUND 

During  1974  and  1975,  the  Ocean  Engineering  and  Construction 
Project  Office  (Code  FPO-1)  of  the  Chesapeake  Division  of  the  Naval 
Facilities  Engineering  Command  {CHESNAVFACENGCOM)  supported  the  Naval 


Air  Systems  Command  {MVAIRSYSCOK)  as  technical  advisors  in  the  area 
of  ocean  engineering  for  the  four  ocean  platforms  for  the  East  Coast 
Air  Combat  Maneuvering  Range  {EC/ACMR) .  EAVAIRSJSCOM  contracted 
Cubic  Corporation  of  San  Diego,  California,  as  their  prime  contractor 
for  EC/ACME.  Cubic  in  turn,  contracted  Crest  Engineering  of  Tulsa, 
Oklahoma  to  provide  design,  plans,  and  specifications  for  the  four 
offshore  towers.  CHESNAVFACENGCOM  contracted  TERA,  Inc.,  of  Houston, 
Texas,  to  provide  them  engineering  services  in  reviewing  the  Cubic/ 

Crest  efforts.  FPO-1  provided  the  initial  reference  [1]  performance 
specification  for  the  EC/ACMR  in  its  capacity  as  technical  advisor. 

In  November  1975,  the  four  ocean  towers  of  the  EC/ACMR  were 
designated  as  a  military  construction  {MCON)  project  for  accomplishment 
by  the  Naval  Facilities  Engineering  Command.  CHESNAVFACENGCOM  was 
designated  in  December  1975  as  the  responsible  field  division  for  this 
project.  To  utilize  most  efficiently  the  past  engineering  efforts, 
NAVFACENGCOM  Headquarters  provided  CHESNAVFACENGCOM  authority  via  ref¬ 
erence  [2]  for  sole  source  negotiations  with  Crest  Engineering  and  TERA 
for  their  subsequent  engineering  services.  CHESNAVFACENGCOM  was  also 
directed  to  accomplish  the  installation  during  the  summer  months  of 
1977  and  within  the  MCON  budget  of  $13  million. 

With  the  requirements  for  a  summer  1977  implant,  it  became 
obvious  that  a  tight  contracting  and  Government  monitoring  schedule 
needed  to  be  developed.  Very  optimistically,  this  schedule  required 
A  §  E  completion  of  plans  and  specifications  by  October  1976,  construc¬ 
tion  contract  awarded  by  December  1976,  procurement  and  fabrication  com¬ 
pleted  by  May-June  1977,  and  installation  accomplished  by  mid-August 
1977.  The  mid-August  time  was  predicated  by  the  short  construction 
weather  window  of  the  offshore  Cape  Hatteras  region  from  mid-May  to  mid- 
August.  After  mid-August  weather  historically  deteriorates  rapidly. 

A&E  DQA  CONTRACTING 

Table  1  provides  a  chronological  summary  of  events  with  respect 
to  the  contracting  of  Crest  Engineering  and  TERA  for  architect  and 
engineering  (A§E)  and  DQA  services,  respectively.  The  overall  A  §  E  and 
DQA  efforts  were  divided  into  three  phases;  Phase  A  involved  systems 
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TABLE  J  SUMMARY  CHRONOLOGY  OF  ABE  AND  DQA  CONTRACTS 
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57,807.90 

51,164 

JULY  76 

c 

MOD.  P00004 
MOD.  POOOOS 

JUNE  77 
UPWARD  ADJ 

JUNE  77 

USTMENT  OF  UNIT 

_ 

4,607 

PRICE  ITEM 

_ 

4,900 

5.  2,250 

4,900 

2,250 

JUNE  77 

AUG  77 

analyses  to  establish  environmental  design  criteria,  costs,  and  an 
optimal  configuration;  Phase  B  involved  design,  plans,  and  specifica¬ 
tions  for  the  configuration  selected  during  Phase  A;  and  Phase  C 
involved  the  construction  quality  assurance  associated  with  the  mate¬ 
rial  procurement,  fabrication,  and  installation  of  the  four  ocean 
towers  and  completion  of  record  dronings  from  the  as-built  drawings. 

This  was  Crest's  first  effort  at  contracting  with  the  Govern¬ 
ment.  Their  inexperience  and  non-familiarity  with  the  General  Provi¬ 
sions  and  the  design  to  requirement  of  MCON  contracts  resulted  in  sev¬ 
eral  interruptions  and  delays  during  the  fact  finding  and  negotiations 
for  Phases  A  and  B  of  the  C-0179  contract.  The  liability  clauses  in 
particular  constrained  Crest  from  initially  going  to  contract.  Crest 
was  familiar  with  the  oil  industry  practice  where  the  owner  generally 
assumes  the  major  liability  for  any  tower  failure  and  the  A  5  E  is 
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liable  only  up  to  his  fee.  However,  Crest  signed  the  Phase  A  contract 
after  they  realized  they  were  not  contractually  conunitted  to  Phase  B 
when  the  design  and  tower  liability  became  applicable.  They  subsequent¬ 
ly  signed  Phase  B  after  the  Government  concurred  with  Crest's  request 
that  their  liability  insurance  fee  of  greater  than  $100,000  be  included 
in  the  negotiated  fee. 

Other  issues  that  caused  some  delays  during  negotiations  included 
non- familiarity  with  the  Government's  fixed  price  (lump  sum)  contracts 
for  A  §  E  services  and  the  requirement  for  the  Contractor  to  accept  an 
audit  by  the  Defense  Contract  Audit  Agency  {DCAA) .  The  designer  was  used 
to  the  common  oil  industry  practices  of  time/material  or  cost-plus-fixed- 
fee  type  contracts,  and  no  auditing  requirements.  However,  all  issues 
did  get  resolved  and  contracts  were  awarded  as  noted  in  Table  1. 

Contracting  with  TERA  for  DQA  services  for  this  MOON  project 
posed  little  problem.  TERA  was  familiar  with  Government  contracting  and 
their  involvement  during  the  MCON  phase  of  this  project  was  contracted 
through  modifications  to  their  existing  pre-MCON  contract  with  CHESNAV- 
FACENGCOM. 

PERFORMANCE  CRITERIA 

NAVAIRSYSCOM  required  a  20-year  operating  life  for  the  ocean 
towers.  Tower  performance  criteria  in  sea  state  7  (nominal  40  foot 
wave)  and  winds  of  60  miles  per  hour  included:  (1)  horizontal  excur¬ 
sions  of  elevation  75  feet  above  mean  low  water  of  less  than  ^  1  foot 
and  1  degree  of  rotation,  and  (2)  maximum  rotation  in  the  vertical 
plane  of  ^  1  degree.  Other  detailed  criteria  are  stated  in  the  A  §  E's 
scope  of  work. 

PRE-MCON  DESIGN 

Sub-bottom  profile  and  side  scan  sonar  data  were  successfully 
taken  in  the  fall  of  1974  and  did  not  reveal  any  unexpected  geologic 
anomalies  in  the  site  area.  However,  initial  attempts  to  obtain  soil 
and  foundation  data  during  the  fall  of  1974  were  unsuccessful  due  to 
inclement  weather  that  prevented  the  drill  vessel  from  drilling 
effectively.  Soil  borings  were  discontinued  after  one  55  foot  hole 
had  been  drilled. 


Attempts  were  made  to  extrapolate  soils  data  in  depth  from  the 
55  foot  soil  boring  and  sub-bottom  profile  data  in  lieu  of  obtaining 
additional  soils  and  foundation  data  through  comprehensive  drilling, 
sampling,  and  testing. 

The  reasoning  behind  this  attempt  was  the  initial  program 
plans  which  called  for  installing  the  ocean  towers  in  the  summer  of 
1975.  Thus,  it  was  decided  to  proceed  with  the  design  process  prior 
to  completion  of  soil  and  foundation  investigations.  The  original 
design  effort  (May  1975)  resulted  in  four-legged,  jacket-type  struc¬ 
tures  utilizing  30  inch  diameter  piles.  Fortunately,  CHESNAVFAC- 
ENGCOM  strongly  emphasized  the  need  for  a  comprehensive  soil  and 
foundation  investigation  prior  to  going  to  contract  for  fabrication 
and  installation. 

This  advice  proved  wise.  Subsequent  soils  and  pile  driveability 
data  which  became  available  in  September/October  1975  indicated  that 
required  penetrations  of  300  feet  were  not  obtainable  with  the  30 
inch  piles  of  the  original  design.  A  suggested  modification  with 
reduced  main  pile  penetration  was  the  addition  of  four  skirt  piles. 
However,  the  projected  cost  of  the  four  legged  towers  with  skirt 
piles  exceeded  the  OPN  budget  for  the  towers.  It  was  at  this  point 
that  the  ocean  towers  were  considered  and  successfully  designated  for 
procurement  under  the  MOON  budget. 

MCON-SYSTEM  ANALYSIS 

The  system  analysis  phase  involved  reassessment  of  the  overall 
project  on  the  basis  of  questions  raised  during  the  pre-MCON  reviews 
of  the  skirt  pile  design  and  additional  knowledge  acquired  since  pro¬ 
ject  inception  in  1974.  These  reassessments  resulted  in  the  estab¬ 
lishment  of  an  environmental  criteria  applicable  individually  to  each 
of  the  four  sites;  an  optimal  configuration  based  on  cost  and  construc¬ 
tion  feasibility;  and  a  plan  to  meet  the  MOON  construction  design-to 
criteria  and  summer  1977  implant.  The  following  paragraphs  summarize 
the  highlights  of  the  system  analysis  phase.  References  [3],  [4],  and 
[5]  contain  details  of  the  investigations. 

The  pre-MCON  environmental  criteria  had  been  determined  from 


available  data  within  the  Navy  data  bank.  Questions  were  raised  on  the 
applicability  of  a  singular  wave  height  at  all  four  sites  and  on  the 
magnitude  of  the  total  tides.  The  A  5  E  was  tasked  to  provide  a  more 
comprehensive  environmental  description  and,  therefore,  subcontracted 
to  A.  H.  Glenn  for  the  detailed  information  on  the  wave,  current,  tide, 
and  wind  environment  at  the  four  sites.  The  information  is  contained 
in  reference  [4].  Table  2  summarizes  the  final  environmental  design 
criteria  used  for  the  four  sites  for  a  50-year  storm  recurrence  inter¬ 
val.  The  basis  for  choosing  a  50-year  recurrence  interval  was  that 
this  interval  was  common  in  offshore  practice  for  similar  structures 
[1]. 

TABLE  2  EC^ACMR  OCEAN  STRUCTURES  PERTINENT  DESIGN  STATISTICS 

ENVIRONMENT  (50  YR.,  STORM,  WIND,  &  TIDE) 

TOWER  WATER  DEPTHS 
ai  93  105  FT  (MLW) 

8.5  8.1  7.7  FT 

60.3  60.8  61.3  FT 

13.6  13.6  13.6  SEC 

774.9  783.5  779.7  FT 

145  145  145  MPH 

4.3  4.5  4.7  FPS 

1.6  1.6  1.5  FPS 


PLATFORM 

STRUCTURE 

2_ 

_3 

TONNAGE:  SUPERSTRUCTURE 

66 

66 

66 

6( 

TEMPLATE 

167 

195 

206 

206 

PILES 

386 

510 

518 

567’ 

•EXCLUDES  225T  OF  INSERT  PILING 


Several  methodologies  were  available  for  the  analytical  repre¬ 
sentation  of  the  design  wave  and  its  coupling  with  the  design  current. 
Three  wave  theories  were  compared:  (1)  Stoke’s  5th,  {2)  A.  H.  Glenn, 
and  (3)  stream  function.  The  Stoke's  5th  and  stream  function  are  both 
from  classical  hydrodynamics  and  A.  H.  Glenn  is  a  proprietory  theory 
used  by  the  oceanographer  of  the  same  name.  Of  these  three,  the  stream 
function  approach  was  selected  for  use  in  design  because  it  provided 
the  best  representation  of  the  nonlinear  design  wave. 


ASTRO  &  STORM  TIDE 
MAX.  WAVE  HEIGHT 
PERIOD  OF  MAX.  WAVE 
LENGTH  OF  MAX.  WAVE 
1  MINUTE  WIND 
CURRENT:  SURFACE 

90%  OF  DEPTH 


Three  wave-current  coupling  techniques  were  evaluated:  (1)  con¬ 
stant  volumetric  or  constant  Q,  (2)  riding  wave,  piggyback,  or  trans¬ 
lating  coordinate,  and  (3)  stream  function  or  direct.  The  stream  func¬ 
tion  technique  was  selected  since  it  provided  the  best  fit  to  the 
dynamic  free  surface  boundary  condition  while  also  satisfying  the 
requirements  of  conservation  of  mass  and  vorticity.  It  also  provided 
the  worst  case  loading  condition  for  design  purposes. 

Dr.  R.  Dean,  a  recognized  oceanographer  from  the  University  of 
Delaware  and  subcontracted  by  TERA,  Inc.,  provided  the  supporting 
information  for  the  stream  function  approaches.  Dean  also  presented 
a  free-surfaae  effect  correction  technique  which  is  presently  being 
used  by  the  offshore  oil  industry  and  essentially  distributes  the 
horizontal  loading  such  that  the  pressure  curves  will  go  to  zero 
above  the  water  surface  and  provide  a  maximum  set  distance  below  the 
free  surface.  The  free-surfaae  effect  technique  was  selected  for  use 
in  design  because  it  provides  a  better  correlation  between  the  measured 
forces  and  theory. 

In  conclusion,  the  stream  function  wave  theory  and  wave-current 
coupling  method  were  selected  for  use  in  the  design  phase  for  deter¬ 
mining  the  environmental  loading  from  wave  and  current.  The  free-sur¬ 
faae  effect  correction  was  also  incorporated  into  the  subsequent  pres¬ 
sure  profile  representation.  The  complete  rationale  for  these  selec¬ 
tions  are  well  documented  in  reference  [5]. 

Since  the  skirt  pile  configuration  was  essentially  an  expedient 
solution  for  the  difficult  soil  conditions,  this  configuration  was  not 
considered  an  a  priori  optimal  cost  solution.  A  configuration/cost 
tradeoff  study  was  therefore  performed  to  seek  an  optimal  solution. 

For  uniformity  of  conditions  for  this  tradeoff  effort,  the  following 
pre-MCON  environmental  design  conditions  were  imposed: 

Water  Depth  84  ft  MLW 

Total  Tides  14  ft 

Maximum  Wave  62  ft  high  with  12  sec  period 

Current  5.4  fps  (uniform) 

Wind  150  knot 

Wave  Theory  Stokes  5th  with  =  0.6 

Installation  Summer  1977 
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A  four-pile  structure  was  compared  with  the  four-pile  with  skirt-piles 
configuration  and  a  three-pile  configuration.  Other  configurations 
such  as  gravity  and  caissons  had  been  considered  and  eliminated  during 
the  pre-MCON  effort  as  permitting  too  much  deflection;  they  were  not 
restudied. 

The  tradeoff  study  established  the  three-pile  jacketed  structure 
as  the  optimal  configuration  on  the  basis  of  cost.  The  comparative  esti 
mated  costs  for  three-pile,  four-pile,  and  four-pile  with  skirt-pile 
configurations  were  $7.8M,  $9.6M,  and  $12. 9M,  respectively.  The  three- 
piled  structure  was  also  considered  installable  by  summer  1977. 

Several  other  structural  issues  were  also  resolved  in  the  system 
analysis  phase.  The  superstructure  dimension  of  an  equilateral  tri¬ 
angle  with  29  foot  spacing  between  30-inch  diameter  legs  down  to  an 
elevation  of  +16.5  feet  MLW  and  jacket  legs  at  a  true  batter  of  1:6 
were  agreed  upon  for  design.  A  pile  size  of  42-inch  diameter  was 
selected  to  accommodate  a  300,000  foot-pound  hammer.  This  selection  of 
pile  size  and  hammer  was  anticipated  to  provide  improved  driveability 
and  reduce  penetrations  with  a  resultant  reduction  in  installation  cost. 
The  42-inch  diameter  pile  also  provided  adequate  inside  clearance  to 
permit  the  use  of  insert  piles,  if  necessary. 

MCON-DESIGN 

The  Phase  B  portion  of  this  MCON  project  involved  the  design  of 
the  three-legged  structural  configuration  and  provided  plans  and  specifi 
cations  (P<SS) .  Detailed  information  on  the  design  aspects  and  P&S  are 
contained  in  references  [6],  [7],  and  [8].  Technical  highlights  of  this 
effort  are  presented  below.  Common  offshore  practice,  such  as  that 
given  in  reference  [9],  American  Petroleum  Institute  document  (API-RP2Aj 
and  appropriate  NAVFAC  design  manuals  were  to  be  used  as  design  guides. 

Figure  5,  taken  from  reference  [8],  provides  a  three-dimensional 
view  of  the  final  configuration  for  the  four  towers  with  notation  of 
the  nominal  elevation  of  the  bracing  level.  For  summary  purposes,  the 
towers  consisted  of  a  superstructure,  a  jacket,  and  piling  driven 
through  the  legs  of  the  jacket.  Member  sizes  are  detailed  in  reference 
[7].  Table  2  lists  the  tonnages  of  required  steel  for  each  tower  and 
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Table  3  provides  the  resultant  design  compression  and  tension  loads  for 
the  piling  at  each  site  and  the  associated  required  penetrations  for  a 
factor  of  safety  of  1.5  [1]. 

TABLE  3  EC/ACMR  PILING  LOADS  AND  REQUIRED  PENETRATION 

REQUIRED 

PENETRATION 


PLATFORM  NO. 

COMPRESSION 

TENSION 

BELOW  MUDLINE 
(F.S.  1.5) 

1 

2SS2  KIPS 

1884  KIPS 

220  FEET 

2 

2926  KIPS 

2006  KIPS 

275  FEET 

3 

2931  KIPS 

2010  KIPS 

240  FEET 

4 

2957  KIPS 

1984  KIPS 

270  FEET 

Prior  to  arriving  at  the  final  member  sizing,  material  selection 
and  plans  and  specifications,  several  issues  were  resolved  during  the 
design  phase.  Notable  ones  involved  the  consideration  given  to  biofoul¬ 
ing,  low  environmental  temperature,  fatigue,  earthquake,  and  poten¬ 
tially  difficult  pile  driving  during  the  design  process. 

During  system  analysis,  coefficients  of  drag  and  inertia  of  0.74 
and  1.34  respectively  were  accepted  for  use  in  wave-current  pressure 
curves  to  be  provided  by  the  stream  function  methodology.  An  assess¬ 
ment  of  potential  biofouling  via  review  of  conditions  at  Argus  Island 
tower,  formerly  in  Bermuda;  Diamond  Shoal  Light  Tower  at  Cape  Hatteras; 
and  the  literature  revealed  biofouling  to  be  a  definite  concern.  There 
fore,  the  effective  outside  radius  of  the  members  was  increased  by  1 
inch  and  the  coefficient  of  drag  was  increased  to  1.02  for  load  deter¬ 
minations  from  mean  low  water  down  to  the  mudline. 

Potentially  low  environmental  temperatures  of  air  of  15°  F 
and  water  of  35°  F  resulted  in  a  concern  for  brittleness  of  common 
ASTM  A-36  steel  which  was  planned  for  overall  use  on  the  three-legged 
configuration.  Consultation  with  Mr.  T.  Dawson,  material  consultant 
at  NAVFACENGCOM,  and  with  metallurgists  at  various  steel  companies,  as 
well  as  independent  queries  by  the  A  5  E  and  VQA  to  other  sources, 
resulted  in  steel  material  designations  requiring  fine  grained  ASTM 
A-36  steel  with  minimal  Charpy-V  values  of  12.5  foot-pounds  for  all 
primary  structural  members.  This  modification  provided  material  of 
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ductility  adequate  to  survive  the  expected  temperatures  for  the  cyclic 
loads  considered.  Higher  grade  steels  (ASTM  A633  and/or  API-2H)  were 
subsequently  required  at  the  joint  cans  to  accommodate  greater  design 
stresses. 

Since  offshore  platform  design  experience  off  Kitty  Hawk,  N.  C. , 
was  nil  in  comparison  to  the  experience  available  for  comparative 
design  in  either  the  Gulf  of  Mexico  or  the  North  Sea,  a  comprehensive 
cumulative  fatigue  analysis  was  performed  on  the  EC/ACMR  towers.  The 
AP1-RP2A  provides  nominal  brace  stress  requirements  for  environments 
similar  to  the  Gulf  of  Mexico.  For  environments  more  severe,  it  rec¬ 
ommends  the  cumulative  fatigue  damage  analysis  approach  used  in  the 
EC/ACMR. 

Reference  [4]  provided  the  wave  spectrum  for  an  average  20 
year  period,  the  design  life  of  the  structure.  The  AWS  D  1.1,  refer¬ 
ence  [11],  allowable  stress-range  vs  cycles  X-curve  was  used  in  con¬ 
junction  with  Palmgren-Miner  cumulative  damage  rule  to  assess  the 
fatigue  life.  Initial  checks  by  DQA  showed  a  couple  of  the  bottom 
joints  to  have  less  than  20  year  life.  By  increasing  the  wall  thick¬ 
ness  of  these  joints,  the  design  resulted  in  ail  joints  and  members 
having  fatigue  life  in  excess  of  20  years. 

A  major  concern  was  how  to  achieve  the  pile  penetrations 
required  by  the  design.  The  soil  and  foundation  analysis  contained 
in  references  [12],  [13],  and  [14]  resulted  in  the  required  penetra¬ 
tions  of  240  to  270  feet  below  the  mudline  as  shown  in  Table  3  for 
the  42  inch  piles  for  a  factor  of  safety  1.5.  The  soils  at  each  site 
generally  consisted  of  100  plus  feet  of  very  dense  fine  sand  underlaid 
by  thick  stratifications  alternating  between  very  stiff  silty  clays  and 
very  dense  silty  sands.  Wave  equation  analysis  in  conjunction  with  the 
maximum  soil  resistance  curves  indicated  potential  driving  problems. 
Consultation  between  representatives  of  CHESNAVFACENGCOM,  Crest  Engineer¬ 
ing,  and  TERA  as  well  as  individual  consultations  with  oil  industry 
personnel  resulted  in  several  steps  to  enhance  driveability.  These 
included  the  requirement  for  inclusion  of  a  300,000  foot-pound  hammer 
in  the  contractor's  suite  of  hammers  and  the  use  of  uniform  wall  thick¬ 
ness  of  2  inches  to  enhance  pile  stiffness  and  driveability  at  towers 
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#2,  #3,  and  #4  where  penetrations  were  greatest.  (Tower  #1  piles  were 
of  thickness  varying  between  2  and  1.5  inches.)  Other  innovations  incor¬ 
porated  in  the  P&S  to  assure  achievement  of  design  penetration  included: 

(1)  the  use  of  a  2-foot  driving  shoe  at  the  pile  tip  with 
a  beveled  point  and  an  increased  wall  thickness.  This 
would  result  in  a  soil  plug  of  less  diameter  than  the 
pile  I.D.;  thus,  internal  friction  between  the  soil 
plug  and  pile  wall  would  be  reduced; 

(2)  the  removal  of  the  internal  soil  core  if  pile  refusal 
occurred  by  either  jetting  or  drilling  to  within  10 
feet  of  the  pile  tip  to  essentially  eliminate  internal 
friction; 

(3)  the  preselection  of  add-on  lengths  to  assure  that  add-ons 
did  not  end  in  dense  sand  layers,  thus  minimizing  detri¬ 
mental  effects  of  setup  in  clays  and  end  bearing  in  sand; 

(4)  the  acceptance  of  pile  penetration  at  less  than  design 
depth  if:  (a)  near-penetration  can  be  achieved  by  normal 
driving;  (b)  refusal  occurs  with  the  pile  tip  in  sand; 
and  (c)  the  pile  capacities  provide  a  factor  of  safety 
of  1.35; 

(5)  the  inclusion  of  33-inch  diameter  of  1-inch  wall  insert 
piles  for  tower  #4;  this  was  a  contingency  in  case  the 
42  inch  main  piles  would  not  advance  even  after  removal 
of  the  soil  plug. 

Refusal  for  penetrations  not  within  twenty  feet  of  design  depth 
was  defined  as  the  point  when  driving  resistance  exceeded  500  BPF  for 
five  consecutive  feet.  A  check  of  experience  elsewhere  in  the  off¬ 
shore  industry  indicated  that  the  500  BPF  was  not  unreasonable. 

Refusal  for  penetrations  within  twenty  feet  of  design  depth  was 
defined  in  accordance  with  API-RP2A. 

Even  these  measures  did  not  eliminate  the  potential  construction 
contractors'  concern  since  the  initial  bid  opening  resulted  in  quali¬ 
fications  that  design  penetrations  may  not  be  achievable.  Subsequent 
revisions  to  the  included  provisions  for  (1)  the  removal  of  the 


soil  plug  to  within  one  foot  of  the  pile  tip,  and  (2)  controlled  pre¬ 
drilling  ahead  of  the  pile  tip  if  plug  removal  failed  to  overcome 
refusal.  These  changes  lid  not  compromise  pile  capacity  and  factor 
of  safety.  In  addition,  driving  refusal  was  redefined  as  the  point 
when  driving  exceeded  2500  blows  within  a  distance  of  five  feet  and 
with  the  last  foot  in  excess  of  500  blows;  or  500  blows  in  six  inches. 
This  definition  provided  enough  blowcounts  to  overcome  reasonable 
pile  setup  and  still  not  cause  damage  to  the  hammer. 

MCON-  WHAT  IPS 

Subsequent  to  the  completion  of  the  plans  and  specifications, 
consideration  was  given  to  situations  that  could  arise  and  delay  the 
smooth  progress  of  the  construction.  What-if  situations  including 
loss  of  a  tower  during  transport,  foreign  trawler  interference  with 
installation,  too  easy  driving  of  piles,  environmental  pollution,  and 
injuries  to  Government  personnel  were  considered.  Appendix  A  contains 
the  what~if  list  and  appropriate  actions,  if  required. 

SECTION  III 

CONSTRUCTION  CONTRACTING 

PREQUALIFICATION 

During  the  spring  of  1976,  CHESNAVFACENGCOM  determined  that  a 
market  survey  would  be  beneficial  to  ascertain  the  response  the  off¬ 
shore  construction  industry  might  have  to  accepting  the  tight,  less- 
than-one-year  ACME  construction  schedule.  The  market  survey  was  also 
to  serve  as  a  vehicle  to  open  communications  between  the  Navy  and 
industry  to  discuss  both  the  completion  schedule  and  pertinent  con¬ 
struction  and  contractual  issues. 

CHESNAVFACENGCOM  personnel  contacted  the  majority  of  the  off¬ 
shore  heavy-construction  firms  between  5  and  13  May  1976.  The  feed¬ 
back  was  most  startling.  Industry  was  aware  of  past  ACME  project 
delays;  they  anticipated  additional  long-term  delays;  thus,  their 
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interest  was  cautious.  Industry  recognized  that  the  Government  would 
probably  award  any  subsequent  work  on  the  basis  of  low-bid  and  not  on 
the  quality  of  ACME  construction;  ACME  was  a  one-shot  operation;  thus, 
oil  company  customers  who  offered  potential  follow-up  work  were  more 
appealing.  It  was  the  general  impression  that  government  contracting 
procedures  were  rigid  and  restrictive,  and  allowable  profit  margins 
were  not  worth  the  additional  effort  when  other  work  was  available. 

The  attitude  of  most  contractors  was  that  if  the  Government  expected 
to  award  a  construction  contract  it  would  have  to  revise  its  fixed- 
price  contracting  procedures  to  be  more  like  those  of  the  industry 
where  job  risks  were  shared  through  cost-plus  or  unit-price  contracts. 

In  regard  to  risks,  contractors  were  most  concerned  with  the  unknowns 
associated  with  ACME  pile  driving  and  weather. 

Although  the  results  of  the  market  survey  were  not  encouraging, 
positive  momentum  with  construction  contractors  had  been  established; 
to  satisfy  the  construction  target  date  of  summer  1977,  this  momentum 
would  have  to  be  maintained.  A  prebid  informational  package  which 
described  the  project  requirements  (approximate  structure  size  and  con¬ 
figuration,  pile  design  penetrations,  predicted  environmental  conditions) 
was  assembled  for  distribution.  Because  of  the  schedule  criticality 
and  project  importance,  CEESNAVFACENGCOM  considered  it  imperative  that 
an  experienced  offshore  contractor  be  awarded  the  construction  contract; 
thus,  a  prequalification  questionnaire  was  simultaneously  assembled. 
Prequalification  questions  centered  on  the  availability  of  a  sufficient 
offshore  derrick  barge;  the  quantity  and  type  of  experience  on  offshore 
projects  valued  at  $1.0M  or  more;  bond  potential;  and  man  and  machine 
resource  availability. 

Commerce  Business  Daily  advertised  the  ACME  project  in  its  19 
July  1976  issue.  All  interested  contractors  were  requested  to  apply  for 
a  Bidders  Prequalifiaation  Data  Package  consisting  of  the  descriptive 
project  information  and  the  prequalification  questionnaire.  As  indicated 
in  Table  4,  twenty  firms  requested  the  data  package,  eleven  of  which 
completed  and  submitted  the  prequalification  forms  by  the  30  August  dead¬ 
line.  During  review  of  these  submissions  by  a  panel  of  CHESNAVFACENGOM 


i... 


-21- 


T  v"  *1..- 


and  NAVFACENGCOM  personnel,  it  became  apparent  that  several  of  the  sub¬ 
mitting  firms  did  not  have  a  genuine  interest  and/or  available  capa¬ 
bility  for  the  project.  After  several  intensive  review  sessions  in 
which  they  were  telephoned  and  allowed  to  respond  to  panel  questions, 
these  firms  withdrew  themselves  from  consideration. 

On  18  October  1976,  the  following  firms  were  notified  that  they 
had  prequalified  for  the  ACME  Project: 

Brown  5  Root,  J.  Ray  McDermott,  Morrison-Knudson, 

Santa  Fe,  and  Teledyne  Movible. 


TABLE  4  CBD  RESPONSES  AND  SUBMITTALS 


REQUESTED  PREQUAL 

RESPONDED  WITH 

PREQUALIFIED 

FIRM 

FORM  FROM  CBD 

PREQUAL  FDRM 

OR  WITHDREW 

A.  C.  AUTERA,  INC. 

X 

BROWN  &  ROOT,  INC. 

X 

X 

PREQUAL'D 

CANRON 

X 

DELSEA  PARKER  CORP. 

X 

R.  W.  DENNY,  INC. 

X 

ARNOLD  M.  DIAMOND,  INC. 

X 

GLOBAL  MARINE  DEVELOPMENT 

X 

PETER  KIEWIT  SONS 

X 

X 

WITHDREW 

LOGAN  ENGINEERING 

X 

J.  RAY  McDermott 

X 

X 

PR  EQUAL’D 

MORRISON-KNUDSON 

X 

X 

PREQUAL'D 

PERINI  CORPORATION 

X 

RAYMOND  INTERNATIONAL 

X 

X 

WITHDREW 

SANTA  FE  ENGR.  CO. 

X 

X 

PREQUAL'D 

SPEARIN,  PRESTON,  BURROWS 

X 

X 

WITHDREW 

TELEDYNE  MOVIBLE 

X 

X 

PREQUAL'D 

TIDEWATER  CONST. 

X 

X 

WITHDREW 

U.  S.  STEEL  CORP. 

X 

X 

WITHDREW 

VERTEX  SYSTEMS,  INC. 

X 

WILLIAMS-McWIL  LIAMS 

X 

X 

WITHDREW 

BID  OPENING  NO.  1 

The  Invitation  for  Bid,  IFB,  package  was  presented  to  the  five 
prequalified  contractors  on  21  October  1976;  bids  were  due  by  29  Novem¬ 
ber.  The  bid  form  included  a  lump-sum  bid  for  all  work  except  pile 
driving  and  weather  hours,  and  unit  price  bids  for  footage  of  main  and 
insert  piling,  and  weather  hours.  A  copy  of  the  specification  section 
governing  weather  hours  payments  appears  in  Appendix  B. 
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Highlight  of  the  bidding  period  was  the  Pre-Bid  Conference  held 
on  4  November.  All  of  the  prequalified  contractors  but  Teledyne  Movible 
sent  representatives.  The  purpose  of  the  conference  was  to  respond  to 
contractor  questions  concerning  the  plans  and  specifications  and  bid 
form.  In  accordance  with  ASPR  guidelines  to  disseminate  information  in 
an  equitable  fashion,  questions  were  submitted  in  writing  by  each  con¬ 
tractor  and  answers  read  to  the  combined  group.  Government  replies  were 
strictly  limited  to  questions  asked.  Contractors  sought  additional  clari 
fication  of  contractor  liabilities,  material  requirements  and  substitu¬ 
tions,  weather  payment  considerations,  pile  driving  scenarios,  and 
installation  techniques. 

As  a  direct  result  of  the  pre-bid  conference,  CHESNAVFACENGCOM 
upon  recommendation  of  the  A  §  E  substituted  Charply  V-Notch  test  require 
ments  in  place  of  nil-ductility  transition  temperatures  for  all  carbon 
steels  and  welding  procedure  qualifications.  Both  Charpy  V-Notch  values 
and  nil-ductility  temperatures  are  indicative  of  the  steel  and  weld 
metal's  resistance  to  brittle  fracture,  particularly  in  a  cold  water 
environment.  Charpy  V-Notch  tests  are  generally  more  common,  somewhat 
less  time  consuming,  and  thus  were  felt  to  have  less  impact  on  the 
already  tight  construction  schedule.  As  a  result  of  this  modification 
(solicitation  modification  #0003)  the  bid  opening  date  was  postponed  one 
week  until  6  December  1976. 

It  is  suspected  that  the  contractors  left  the  Pre-Bid  Conference 
somewhat  surprised  at  the  apparent  inflexibility  of  the  client  -  in  this 
case  the  Government.  Contractors  were  used  to  negotiating  the  terms  and 
conditions  of  their  contracts.  It  is  doubtful  that  the  contractors 
appreciated  the  necessary,  but  seemingly  abrupt  and  non-negotiable 
answers  to  their  questions,  i.e.,  "that  is  spelled  out  in  the  specifica¬ 
tion".  The  net  result  was  that  when  the  bids  were  opened  on  6  December, 
only  two  contractors  offered  tenders,  see  Table  5;  both  bids  were 
accompanied  by  pages  of  qualifying  statements  clarifying  their  interpre¬ 
tations  of  the  specifications  and  limiting  their  liabilities  and 
responsibilities.  Many  of  their  interpretations  were  not  within  the 
intent  of  the  specifications.  Thus,  no  contract  could  be  awarded. 


BID  OPENING  NO.  2 


During  the  period  7  to  26  December,  the  bid  package  was  reevalu¬ 
ated.  Representatives  of  both  Brown  §  Root  and  Santa  Fe  attended 
private  meetings  with  CHESUAVFACENGCOM  personnel  to  discuss  relevant 
contractual  issues  across  the  negotiating  table. 

A  major  point  of  discussion  concerned  the  driveability  of  the 
main  piling.  Both  contractors  believed  that  driving  would  be  extreme¬ 
ly  difficult,  and  probably  not  possible,  by  conventional  methods; 
remedial  measures  such  as  drilling  pilot  holes,  plug  removal  or  jet¬ 
ting  would  be  necessary.  The  Government  opinion  was  that  in  all 
probability  the  main  piles  would  reach  grade  without  remedial  measures. 
The  contractors  countered  with  "fine,  then  the  Government  ca.  assume 
the  associated  risk  by  establishing  a  day-rate  similar  to  that  for 
weather  standby".  Other  issues  of  concern  included  the  audit  rights 
of  the  Government,  warranties,  and  a  satisfactory  procedure  for 
timely  Government  inspection  and  acceptance. 

As  a  result  of  these  meetings,  the  bid  specification  was  sig¬ 
nificantly  altered  (see  bid  modification  No.  4)  and  included  a  unit 
price  provision  for  remedial  work  hours,  revision  of  the  Warranty 
Clause,  and  further  clarified  weather  standby  conditions. 

All  five  prequalified  contractors  were  allowed  two  weeks  to  re¬ 
evaluate  the  revised  bid  package.  At  the  bid  opening  on  11  January, 
again  only  two  contractors  submitted  tenders.  The  bids  are  shown  in 
Table  6.  The  fact  that  they  are  far  apart  reflects  the  differences 
in  the  two  contractor's  risk  assessment  -  a  risk  not  only  associated 
with  industry  and  environment  factors,  but  also  the  risks  of  dealing 
with  an  unknown  client. 

Although  the  low  bid  exceeded  the  government  cost  estimate,  the 
ACMR  tower  construction  contract  was  awarded  to  Brown  6  Root  Marine 
Operators,  Inc.,  on  13  January  1977  for  $12,494,135.00.  The  contract 
completion  date  was  19  September  1977. 
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TABLL  5  RESULTS  OF  BID  OPENING  NO.  1 


BID  ITEM 

GOVT  COST  EST. 

BROWN  8.  ROOT 

SANTA  FE 

1(A) 

$  9,725,292 

$  7,345,000 

$  7,473,400 

<B) 

$  £3S,667 

(1) 

S  3,470,540 

(C) 

$  272,259 

(2) 

(2) 

<D) 

S  544,518 

$  780,000 

(3) 

TOTAL  PRICE  BID 

$11,178,736 

(2) 

(2) 

ITEM  1 

NOTES:  (1)  PRICE  INCLUDED  IN  ITEM  1(A)  AS  LUMP  SUM 

(2)  UNSPECIFIED;  BID  PRICE  QUALIFIED  BY  LIMITING 
STATEMENTS 

(3)  UNSPECIFIED;  APPROX  S3,S00/HR  FOR  ESTIMATED 
302  HOURS 

DEFINITIONS:  ITEM  1  (A)  PRICE  FOR  ALL  WORK  EXCEPT  PILE  DRIVING 
AND  WEATHER  HOURS 

(B)  PRICE  PER  LINEAR  FOOT  FOR  MAIN  PILE; 

(4350  FEET  ESTIMATED) 

(C)  PRICE  PER  linear  FOOT  FOR  INSERT  PILE: 

(1235  FEET  ESTIMATED) 

(D)  PRICE  PER  HOUR  FOR  WEATHER  HOURS: 

(312  ESTIMATED) 

EVALUATION  OF  BIDS  -  AWARD  WAS  TO  BE  MADE  TO  THE  BIDDER  OFFERING  THE 
LOWEST  TOTAL  BID  FOR  THE  TOTAL  BIO  ITEM  1. 


TABLE  6  RESULTS  OF  BIO  OPENING  NO.  2 


BID  ITEM 

GOVT  COST  EST. 

BROWN  &  ROOT 

SANTA  FE 

1(A) 

S  8,411,336 

$  9,300,135 

523,648,220 

(B) 

$  857,750 

$  1,309,500 

5  3,781,985 

(C) 

$  1,000,750 

$  1,104,500 

5  1,452,500 

(D) 

S  756,6  00 

$  780,000 

5  1,034,280 

TOTAL  PRICE  BID 

511,026,436 

512,494,135 

529,916,985 

ITEM  I 

DEFINITIONS:  BID  ITEMS 

ITEM  1  (A)  PRICE  FOR  ALL  MATERIALS.  WORK  AND  SERVICES 
EXCEPT  NORMAL  PILE  INSTALLATION.  REMEDIAL 
WORK  HOURS.  AND  WEATHER  HOURS 

(B)  PRICE  PER  linear  FOOT  FOR  NORMAL  INSTALLATION 
OF  42"  MAIN  PILES  (4365  FEET  ESTIMATED) 

(C)  PRICE  PER  HOUR  FOR  REMEDIAL  WORK: 

(C-1)  MAIN  AND  INSERT  PILE  INSTALLATION 

(245  estimated  HOURS) 

(C-2)  DRILLING  OPERATIONS 
(170  ESTIMATED  HOURS) 

TOTAL:  (C-1)  +  (C-2) 

(D)  PRICE  PER  HOUR  FOR  WEATHER  HOURS 
(312  ESTIMATED) 

evaluation  of  bids  -  award  was  to  be  MADE  TO  THE  BIDDER  OFFERING  THE 
LOWEST  TOTAL  BID  FOR  THE  TOTAL  BID  ITEM  1- 


SECTION  IV 


FABRICATION 

AWARD 

The  contract  for  fabrication,  transportation,  and  installation 
of  the  four  ACME  towers  was  awarded  to  Brown  §  Root  Marine  Operators, 
Inc.,  on  14  January  1977  with  a  completion  date  of  19  September  -  just 
over  eight  months  away.  Again,  this  tight  construction  schedule  was 
required  to  complete  installation  of  all  four  towers  before  the  close 
of  the  weather  window  and  advent  of  the  September  hurricane  season, 
common  to  the  Cape  Hatteras  region. 

On  18  January,  key  project-designated  personnel  from  Brown  § 

Root  attended  a  pre-construction  conference  at  CHESNAVFACENGCOM,  Con¬ 
tractor  representatives  included  a  company  vice-president,  the  chief 
estimator,  the  offshore  operations  manager,  and  the  project  manager 
and  project  engineer.  Representatives  from  CHESNAVFACENGCOM  Codes 
02,  04,  05,  09A,  and  FPO-1  briefed  contractor  personnel  on  key  issues 
such  as  contract  submissions,  CQC,  safety,  contractor  invoice.  Govern¬ 
ment  inspection,  and  other  contractual  requirements  and  procedures. 

Both  the  Resident  Officer  in  Charge  of  Construction,  LT  R.  Mayer,  and 
his  Assistant  Resident  Engineer  in  Charge  of  Construction,  Mr.  A.  W. 
Brill,  were  introduced,  and  the  ROICC-staFf  chain  of  command  and  con¬ 
tractor  interface  were  explained.  The  conference  established,  what 
would  prove  to  be,  effective  lines  of  communication  between  both 
parties . 

The  contractor  indicated  that  he  intended  to  fabricate  the  com¬ 
ponents  of  the  four  towers  at  his  Green's  Bayou  facility  on  the  Houston 
Ship  Channel.  Shortly  after  the  pre-construction  conference.  Brown  5 
Root  submitted  its  initial  construction  schedule.  This  schedule 
planned  for  initiating  fabrication  the  third  week  in  February  after 
five  weeks  of  material  take-off  and  procurement.  The  objective  was 
to  meet  a  May  16  sailing  date  for  towers  #2  and  #3,  and  have  towers  #1 
and  #4  ready  for  transportation  by  23  May. 


MATERIAL  PROCUREMENT 

Brown  §  Root  project  management  realized  soon  after  contract  award, 
if  not  earlier,  that  procurement  of  special  steel  to  satisfy  the  fracture 
toughness  requirements  of  Specification  Section  05120,  para.  5.3.2,  would 
be  difficult;  i.e. 

"Additional  Requirements:  . . . ,  carbon  steel  for  primary 
structure  shall: 

(a)  Have  a  yield  point  not  exceeding  55,000 
pounds  per  square  inch  and  have  a  ratio 
of  yield  strength  to  ultimate  strength 
not  exceeding  0.85; 

(b)  Have  Charpy-V  Notch  test  results  equal  to 
the  low  energy  specimen  values  of  Table  A1 
of  ASTM  E-23...(i.e.  12.5  ft-lbs  at  10“  F); 

(c)  Exhibit  sufficient  weldability  ..." 

ARMCO  steel,  the  yard's  chief  supplier,  indicated  that  it  could  provide 
satisfactory  API-2H  and  A- 36  fine  grain  (FG)  steel  plate  but  not  within 
the  project  manager's  4-week  time  estimate.  The  cold  winter  of  76-77 
had  taken  its  toll  on  energy  resources;  steel  production  had  been  sig¬ 
nificantly  curtailed;  and  huge  customer  backlogs  were  only  now  being 
supplied.  Even  though  Brown  5  Root  was  a  steady  and  important  customer, 
the  quantity  of  material  involved  just  did  not  justify  specialized 
material  runs  without  significant  funding  compensation.  Rather,  delivery 
of  the  plate  would  have  to  be  accepted  over  a  6-10  week  time  span.  Both 
contractor  and  government  interface  with  other  major  steel  suppliers 
indicated  that  industry  backlogs  were  the  norm  nationwide,  and  ARMCO' s 
delivery  schedule  was  the  best  to  be  expected.  Brown  5  Root  did  not 
desire  to  incur  the  additional  expense  of  special  manufacture;  instead, 
it  decided  to  slip  the  project  schedule  3-4  weeks  to  accommodate  delivery. 

Procurement  of  the  fracture-tough  brace  members  brought  forth 
other  problems.  Because  of  the  many  combinations  of  diameters,  thick¬ 
nesses,  and  lengths,  and  small  quantities  of  each,  delivery  of  pipe 
could  not  be  expected  for  8  weeks  or  more.  Fabrication  of  the  various 
sizes  from  plate  would  strain  operations  in  the  contractor's  pipe 
facility  because  of  the  need  to  frequently  change  the  bars  of  the 
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rolling  presses  to  accommodate  different  sizes.  Ideally,  the  brace  mem¬ 
bers  could  have  been  procured  as  steel  pipe,  except  that  pipe  off-the- 
shelf  rarely  came  with  specified  Charpy-V  values.  Thus,  Brown  5  Root 
requested  that  the  government  waive  the  fracture-toughness  requirement 
of  the  brace  members.  A  first  reaction  to  such  a  request  might  have 
been  "you  bid  the  job;  you  resolve  your  own  problems";  however,  in  the 
interest  of  job  progress  and  success,  CHESNAVFACENGCOM  agreed  to  task 
its  A  6  E  to  reevaluate  brace  member  requirements. 

Based  upon  a  review  of  the  fatigue  stresses  under  design  load 
and  the  air  and  water  temperatures,  CHESNAVFACENGCOM,  upon  recommenda¬ 
tion  of  the  A  6  E,  insisted  that  all  primary  bracing  members  at  or 
above  minus  thirteen  feet  MLW  elevation,  and  all  stub  ends  of  primary 
bracing  members  below  this  level,  meet  the  Charpy  requirement.  However, 
waiver  of  the  Charpy  requirement  for  intermediate  portions  (between 
stub  ends)  of  primary  bracing  members  below  minus  thirteen  feet  MLW  was 
granted.  A  diagram  of  the  required  material  properties  within  the 
structure  appears  in  Figure  6. 

This  waiver  of  material  properties  was  approved  without  the 
government  seeking  monetary  compensation  in  the  interest  of  job  progress 
and  government-contractor  relations.  The  contractor  had  already  cor¬ 
rected  numerous  detailing  errors  which  he  had  discovered  while  prepar¬ 
ing  structural  member  spool  sheets.  This  waiver  agreement  was  consider¬ 
ed  by  the  HOICC  staff  as  one  of  its  most  significant  decisions  because 
it  established  a  spirit  of  cooperation  between  both  sides.  The  end 
result  was  that  not  one  government -cost  change  order  was  required  from 
fabrication  through  installation  -  all  contract/specification  discrep¬ 
ancies  were  resolved  through  no-cost  field  orders;  and,  more  significant 
ly,  later  offshore  weather  hour  negotiations  would  be  settled  harmoni¬ 
ously,  with  little  disagreement. 

As  a  result  of  this  final  material  decision.  Brown  6  Root  placed 
orders  for  all  its  steel  plate  with  ARMCO  steel,  which  had  a  steel  pro¬ 
duction  factory  in  close  vicinity  to  the  Green's  Bayou  fabrication  yard. 
Procurement  of  the  brace  members  was  accomplished  in  different  fashion. 
Members  of  Brown  6  Root's  CQC  staff  would  visit  local  pipe  suppliers 
and  remove  samples  from  each  available  heat  of  appropriate  size  pipe. 


MINIMUM  MATERIAL  REQUIREMENTS 
API-2H  STEEL 

CARBON  GRADE  STEEL  MEETING  ADDITIONAL 
REQUIREMENTS  OF  SPECIFICATION  SECTION 
0SI20.5.3.2  (ASTM-A36FC 
OR  EQUIVALENT) 


CARBON  GRADE  STEEL  -  ASTM>A36, 
ASTM-AS3  GRADE  B  OR  EQUIVALENT 

CARBON  GRADE  STEEL  •  ASTM-AS72 


MATERIAL  REQUIREMENTS 
FOR  ACMR  TOWER  STRUCTURE 


FIGURE  6 
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These  samples  were  rushed  to  Brown  5  Root's  Materials  Laboratory  for 
Charpy-testing.  If  the  samples  tested  satisfactorily.  Brown  §  Root 
would  procure  as  much  pipe  from  the  identical  heat  as  available  or 
needed.  Nearly  one-hundred  samples  were  tested,  two  or  three  heats 
failing  for  every  one  accepted.  As  an  end  result,  the  contractor  was 
able  to  locate  70%  of  his  required  brace  members.  The  remaining 
requirements  were  filled  by  using  members  of  slightly  different  size 
(with  government  approval)  or  fabrication  of  the  members  entirely  from 
steel  plate. 

PIPE  MILL  FABRICATION 

By  the  third  week  in  March,  sufficient  A-36-FG  and  API-2H  steel 
plate  had  been  received  at  Green's  Bayou  to  begin  member  fabrication. 

All  jacket  legs,  superstructure  columns,  and  piles  were  formed  from 
large  sheets  of  steel  plate.  Initially,  the  plate  would  be  cut  into 
appropriate  5(^)  foot  lengths,  beveled,  and  rolled  into  cans  in  the 
contractor's  pipe  mill.  The  short  5(0  foot  lengths  were  then  combined 
or  spliced  into  their  required  lengths  by  submerged  arc-welding  tech¬ 
niques,  Figure  7.  All  splices  in  legs,  columns,  and  piling  were  100% 
radiographically  inspected,  before  being  transported  to  the  fabrication 
yard  for  assembly. 

ASTM  A-36  fine  grain  steel  has  a  reduced  grain  size  over  that  of 
conventional  A-36  steel;  and,  as  a  result,  has  improved  strength  and 
resistance  to  brittle  fracture  and  fatigue  failure.  As  suggested  in 
Section  II,  for  this  reason,  it  was  expected  to  be  better  able  to  sur¬ 
vive  the  harsh  dynamic  loadings  and  cool  water  temperatures  of  the  Cape 
Hatteras  region. 

One  problem  surfaced  when  the  ROICC  staff  exercised  the  govern¬ 
ment's  inspection  option.  Samples  of  brace  pipe  rolled  in  the  contrac¬ 
tor's  facility  were  tested  for  Charpy-V  Notch  toughness  at  an  indepen¬ 
dent  NDT  laboratory.  The  resultant  Charpy-values  of  certain  of  the 
samples  had  decreased  substantially  from  that  of  the  original  plate 
(as  indicated  on  certified  mill  certificates).  Closer  inspection 
revealed  that  these  members  were  being  rolled  in  cold  form  to  the  maximum 
extent  possible;  when  they  could  not  be  closed  to  tubular  shape  by  cold 
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the  remaining  brace  pipe  with  D/T  ratios  less  than  20  would  be  entirely 
hot- formed  at  1600°  F.  Subsequent  testing  of  brace  pipe  formed  by  this 
technique  showed  no  appreciable  change  from  the  Charpy  values  of  the 
original  plate. 

FABRICATION  YARD 

While  pipe  mill  activity  was  still  underway,  welders  were  busy 
outside  fabricating  the  boat  landings,  barge  fenders,  and  handrails 
from  conventional  steel  pipe  welding  on  the  galvanic  type  anodes  to 
available  brace  pipe,  and  fabricating  the  decks  for  each  of  the  super¬ 
structures  . 

The  superstructures  were  fabricated  on  their  sides.  One  side 
(brace  pipe)  of  each  superstructure  and  the  two  decks  were  welded  out 
between  two  columns;  the  remaining  two  sides  were  framed  into  the 
third  column.  The  third  column  was  subsequently  lifted,  rotated,  and 
set  down  atop  the  other  two  columns  and  decks  for  weldout.  The  super¬ 
structures  were  then  uprighted  in  a  two-crane  lift  operation  for 
installation  of  the  jib  cranes,  stairways,  solar  panel  frames,  naviga¬ 
tional  aids  (signal  horn  and  lights),  and  final  painting. 

The  jackets  were  fabricated  in  similar  fashion  in  another  sec¬ 
tion  of  the  yard.  One  side  of  each  jacket  was  welded  out  between  two 
legs,  and  the  remaining  two  sides  were  framed  into  the  third  leg.  This 
third  leg  was  then  lifted,  rotated,  and  set  down  atop  the  other  two 
legs  for  weldout  and  painting.  Only  the  top  twenty  (j^)  feet  of  each 
jacket  was  painted.  The  paint  would  provide  added  corrosion  protection 
to  an  area  of  the  jacket  which  would  be  required  to  survive  in  the 
highly  corrosive  tidal  and  splash  zones  of  the  sea. 

All  field  welds  connecting  brace  pipe  tc  superstructure  columns 
and  jacket  legs  were  magnetic  particle  and  ultrasonically  inspected  upon 
completion  of  welding. 

ROICC  activity 

Prior  to  completing  the  plans  and  specifications,  CHESNAVFACENG- 
COM  recognized  the  need  to  maintain  a  ROICC  field  office  at  the  contrac¬ 
tor's  yard  throughout  fabrication.  The  availability  of  an  on-site 
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government  representative  would  provide  an  avenue  for  immediate  liaison 
with  the  contractor  to  keep  abreast  of  design  changes  and  to  resolve 
fabrication  problems.  Thus,  a  requirement  for  400  square  feet  of  office 
space  including  office  furniture  and  utilities  was  included  in  the  con¬ 
tract  specifications. 

From  the  start  of  fabrication,  the  ROICC  office  was  manned  by  the 
ROICC  and/or  the  AREICC  on  a  full-time  basis.  An  on-site  welding  inspec¬ 
tor  and  structural  engineer  under  contract  from  the  A  5  E  were  also  avail¬ 
able  throughout  fabrication  to  support  the  ROICC. 

The  ROICC  staff  performed  surveillance  of  the  fabrication  process, 
job  safety,  and  the  contractor's  testing  and  inspection  procedures. 

Their  activities  also  included  review  of  contractor's  quality  control 
reports,  conducting  weekly  project  meetings  with  the  contractor  to  dis¬ 
cuss  job  progress,  assessing  and  approving  contractor  invoices,  perform¬ 
ing  independent  government  inspections  (see  pipe  mill  fabrication,  above), 
and,  most  significantly,  they  were  available  to  provide  responsive 
answers  and  solutions  to  contractor  questions  and  problems. 

Brown  §  Root  identified  many  structural  detailing  errors  or  omis¬ 
sions  during  fabrication.  In  each  case,  the  government  representative 
{AREICC/ ROICC)  was  able  to  revise  certain  non-essential  material  require¬ 
ments  or  structural  changes,  at  the  request  of  Brown  5  Root,  in  exchange 
for  the  contractor  correcting  the  design  deficiencies  at  no  cost.  For 
example,  a  revised  wiring  system  for  tower  instrumentation  and  naviga¬ 
tional  aids  was  provided  by  the  contractor  by  Field  Order  No.  7,  in  lieu 
of  replacing  several  minor  structural  members  fabricated  out  of  specifica¬ 
tion,  e.g.  two  pieces  of  structural  pipe  had  circumferential  welds  within 
8  feet  of  each  other,  instead  of  the  code-required  10  feet.  A  total  of 
eight  no-cost  field  orders  involving  over  50  design  modifications  were 
processed  during  fabrication.  The  on-site  A  5  E  structural  engineer  pro¬ 
vided  for  responsive  concurrence  (or  otherwise)  on  behalf  of  the  A  5  E 
of  all  design  modifications. 

In  response  to  one  of  the  what-ifs  (see  Appendix  A),  all  govern¬ 
ment  furnished  equipment  was  unpacked,  inspected  for  damage,  tested,  and 
repacked  as  necessary  for  shipment  to  sea.  As  a  result  of  these  pre¬ 
cautions,  numerous  dcimaged  solar  panels  were  discovered  in  the  fabrication 


yard.  The  project  manager  and  fabrication  yard  foreman  initially 
attributed  the  damage  to  the  shipper;  until  the  AREICC  discovered 
through  discussions  with  other  yard  personnel  that  the  yard's  Material 
Receiving  section  had  inspected  the  panels  upon  receipt  and  found  no 
evidence  of  damage.  The  contractor  then  assumed  responsibility  for 
their  replacement.  Thus,  the  BOJCC  staff  was  able  to  avoid  an  unjusti¬ 
fied  government  expense  for  replacement;  and,  more  importantly,  identi¬ 
fied  a  problem  for  resolution,  precluding  its  adverse  effect  on  the 
critical  offshore  installation  schedule. 

In  addition  to  CHESNAVFACENGCOM's  technical,  contractual,  and 
supervisory  support,  the  BOJCC  staff  was  also  aided  by  the  supply  depart¬ 
ment  at  the  Naval  Air  Station,  Corpus  Christi.  Through  their  establish¬ 
ment  of  a  petty  cash  account,  the  BOJCC  staff  was  able  to  contract  for, 
and  receive,  essential  material  laboratory  testing  services  on  a  two-day 
tum-around  basis;  as  well  as  to  procure  needed  construction  inspection 
supplies  (weld  sticks,  tape  measures,  etc.)  not  available  in  government 
supply.  The  BOJCC  staff  also  had  access  to  a  reproducing  machine  and 
telecopier  provided  by  CHESNAVFACENGCOM,  normal  office  supplies  from 
DCAS  Houston,  and  long  distance  telephone  service  from  the  contractor 
as  a  result  of  a  provision  in  the  contract. 

SAFETY 

Maintenance  of  a  Brown  S  Root  safety  program  was  included  as  part 
of  daily  procedures  at  the  fabrication  yard.  This  included  safety  dis¬ 
plays,  occasional  site-visits  by  a  safety  supervisor,  and  occasional 
safety  lectures  by  yard  foremen.  In  accordance  with  contract  provisions, 
the  contractor  appointed  a  project  safety  coordinator  and  submitted  a 
formal  safety  plan. 

There  were  no  serious  injuries  during  fabrication.  This  success 
is  attributed  more  to  the  experience  and  conscientiousness  of  the  work¬ 
ing  force  than  the  formal  safety  program,  however.  The  overall  philos¬ 
ophy  of  the  safety  department  was  not  to  interface  with  operations  unless 
absolutely  necessary.  On  occasion,  the  BOJCC  staff  had  to  advise  the 
safety  coordinator  that  safety  violations  were  occurring,  and  that  more 
strict  safety  enforcement  was  required. 
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COC  ORGANIZATION  FOR  ACMR  TOWERS  FABRICATION 
BROWN  &  ROOT  MARINE  OPERATORS,  INC.,  HOUSTON,  TEXAS 


J.  R.  ULERY 


M.  L.  GIBSON 


C.  HARRINGTON 


ASST.  PROJECT  MANAGER 


SCOTT  PRESTON 


FABRICATION  SUP'T. 


G.  A.  LONG 


SUPPLIERS _ 

ARMCO  STEEL  •  Plofe, 

primary  shapes 
U.S.  STEEL *  *  Secondary  shapes 
L.  B.  FOSTER  -  Pipe 
PDI,  INC.  -  Secondory  pipe 
KRANCO.  INC.  •  Jib  crane 


•  G.  H.  LEWIS 

♦  C.  B.  ANDERSON 
K.  L.  TAYLOR 
W.  E.  MYERS 

H.  W.  RASMUSSON 
J.  R.  SPURLOCK 

*  T.  BERG 

(AS  REQUIRED) 

‘actual  utilization 


CONTRACT  NDE  (ONSHORE) 


RT,  UT,  MT,  PT 
REF.  INSP.  CO. 

B.  ARCHIBALD 


•  H.  CRICK  •  Weldinj 
J.  HARRIS  •  Microwove  Survey 
_  *J.HALE'B&R  Metollurgicol  Lab 


*J.HALE'B&R  Metollurgicol  Lab 

•  AN-TECH  •  MetolIurQicoI  Lab 

•  SAMSON  B  ASSOC'Concrete  Lab 

•  MARINE  SURVEYOR 


SUBCONTRACTORS 
HOUSTON  PIPE  BENDERS- 
Pipe  .  Stair 


CONTRACTOR  QUALITY  CONTROL 

In  accordance  with  the  contract  general  provisions,  the  contractor 
was  to  establish  a  quality  control  organization  {CQC)  and  formal  plan  to 
perform  the  necessary  inspections  and  tests  to  ensure  conformance  with 
the  contract  provisions.  The  CQC  organization  and  structure  is  shown  in 
Figure  8.  The  primary  duties  of  the  CQC  staff  were  to  review  contractor 
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spool  sheets  and  erection  drawings  for  conformance  with  the  plans  and 
specifications;  to  review  material  certifications  and  maintain  material 
traceability;  to  inspect  and  verify  that  all  welding  procedures,  wel¬ 
ders,  and  welding  operators  were  qualified  for  ACME  construction  (see 
Specification  Section  05121);  to  continually  -  throughout  fabrication  - 
inspect  the  quality  of  workmanship;  and,  through  subcontract,  to  per¬ 
form  NOT  of  all  material  (visual  and  ultrasonics  for  laminations)  and 
completed  welds  (visual,  radiographic,  ultrasonic  and  magnetic  particle 
for  weld  defects). 

By  far,  the  most  difficult  and  time  consuming  of  CQC  tasks  was 
ensuring  the  traceability  of  material  and  weld  records.  For  material, 
a  color  coding  system  was  devised  such  that  as  material  was  received 
in  the  yard,  it  would  be  painted  with  an  appropriate  color  to  designate 
its  property  characteristics  or  type  (i.e.  API-2H;  A36FG;  etc.).  A 
master  color  (purple)  was  also  applied  to  differentiate  ACME  material 
from  other  clients'  material.  As  material  was  cut,  rolled,  and/or 
heated,  CQC  had  to  ensure  that  the  color  code  system  was  maintained. 

They  were  generally  effective. 

Similarly,  each  circumferential  splice  (approximately  1000 
total)  in  main  structural  members  (piles,  columns,  legs,  and  inter¬ 
connecting  brace  pipes)  were  inspected  by  radiography  techniques. 

Each  weld  was  number-coded  to  correspond  with  the  X-ray  sheet.  Occa¬ 
sionally,  the  number-code  on  the  structural  member  would  be  or  become 
illegible  due  to  handling,  smearing,  or  paint  covering.  In  these 
cases,  the  weld  in  question  had  to  be  re-inspected. 

NOT  inspections  revealed  a  serious  problem  in  fabrication  of 
the  brace  members.  The  majority  of  stub  ends  of  all  jacket  brace  mem¬ 
bers  were  rolled  from  A36FG  plate.  However,  each  of  these  rolled  speci¬ 
mens  had  some  degree  of  out-of-roundness.  When  the  stub  ends  and  inter¬ 
mediate  sections  were  welded,  the  misalignment  of  circumference  caused 
weld  run-through  and  the  formation  of  dingleberries  on  the  pipe's  inside 
surface.  Because  of  the  two-dimensional  aspect  of  the  X-ray  picture, 
these  brace  pipe  welds  were  failing  inspection  at  a  greater  than  50% 
rate.  Had  the  pipe  been  of  larger  diameter,  the  contractor  may  have 


••  V’l  _•»  T-V  " 


.  -  - 


successfully  removed  the  dingleberriee  by  grinding.  As  it  was,  the 
contractor  had  to  take  much  greater  caution  in  his  stub  end  rolling, 
brace  pipe  alignment,  and  first  weld  pass. 

As  part  of  the  CQC  effort.  Brown  §  Root’s  offshore  survey  group 
performed  a  hydrographic  survey  at  each  of  the  four  EC/ACMR  sites  to 
validate  the  Government  Furnished  Information  (CFJ) .  The  overall 
bottom  contours  were  similar  to  the  GFI.  However,  actual  water  depths 
varied  from  one  to  four  feet.  Subsequent  analyses  by  the  A  §  E  deter¬ 
mined  that  these  variations  in  water  depths  would  not  be  detrimental 
to  the  structural  integrity  of  the  towers.  Field  Order  #9  increased 
the  installation  depth  tolerances  to  accommodate  the  depth  differences. 
Fortunately,  identification  of  the  water  depth  variations,  prior  to 
going  offshore,  precluded  possible  costly  installation  delays. 

Contractor  quality  control  was  marred  by  one  event  when  the  CQC 
representative  was  removed  from  the  position  by  senior  management  per¬ 
sonnel.  A  combination  of  personality  conflict  between  the  CQC  repre¬ 
sentative  and  production  foreman,  and  the  former's  apparent  unreason¬ 
ableness  in  CQC  enforcement  was  given  as  the  cause.  The  ROICC  chose 
not  to  become  involved  in  the  issue  since  CQC  continued  on  level  par. 
The  assistant  CQC  representative  was  appointed  to  fill  the  vacancy. 

FABRICATION  COMPLETED 

The  first  jacket  and  superstructure  (tower  #2)  were  completed  by 
mid-May,  nine  weeks  after  initiating  fabrication.  Because  fabrication 
of  each  tower  including  piling  was  staggered  and  overlapped,  fabrica¬ 
tion  of  all  four  towers  -  involving  over  3,000  tons  of  steel  and 
100,000  man-hours  -  was  completed  in  twelve  weeks.  Figure  9.  By  the 
first  week  in  June,  the  contractor  was  ready  to  take  to  sea. 
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JACKETS  IN  FABRICATION  YARD 


FIGURE  9 


SECTION  V 


TRANSPORTATION 


BACKGROUND 

Transportation  of  the  tower  components  and  offsiiorc  con¬ 

struction  cc|uipmcnt  from  the  contractor's  fabrication  yard  to  the  liast 
Toast  installation  sites  was  accomplished  in  two  jihascs.  The  first 
phase  involved  t ransiiortation  of  the  derrick  harpe,  the  H.  /i.  / //V/Vv! 
and  ti\o  cari'.o  liarjtes  loaded  with  the  components  of  towers  >‘2  and  /'a, 
and  auxiliar)'  eqiii  ['inent  for  jiossible  drilling  and  crontinp  of  piles. 


As  the  installation  of  tower  #2  neared  completion,  the  transportation 
plan  called  for  a  third  barge  with  components  of  the  remaining  towers 
to  be  transported  to  site  as  Phase  II. 

LOADOUT:  PHASE  I 

As  required  by  the  contract  specifications,  the  contractor  pre¬ 
pared  a  combined  transportation/installation  plan,  (reference  [15]). 
The  transportation  section  of  this  plan  included  a  shipping  manifest 
for  each  barge  (Appendix  C),  material  loadout  drawings,  sea-fastening 
designs,  calculations  for  trip-in-tow  conditions,  and  barge  and  tug 
certifications  for  the  intended  vessels.  Vessel  statistics  are  pre¬ 
sented  in  Table  7. 

TABLE  7  TRANSPORTATION 


BARGE 

OWNER 

DIMENSIONS 

YEAR 

ABS 

H.  A.  LINDSAY 

BROWN  &  ROOT 

300’  X  90'  X 

19* 

1956 

A-1 

BAR-374 

BROWN  &  ROOT 

250*  X  75*  X 

16’ 

1977 

A-1 

MM- 262 

BROWN  &  ROOT 

250*  X  75*  X 

16* 

1965 

A-1 

MM-224 

BROWN  &  ROOT 

220*  X  60*  X 

13.75* 

1967 

A-1 

TUG 

OWNER 

HORSEPOWER 

YEAR 

MISTER  DON 

JACKSON  MARINE 

3400 

1975 

ROBBYN  J 

JACKSON  MARINE 

2550 

1975 

SIDNEY  CANDIES 

OTTO  CANDIES 

3600 

1972 

KEVIN  S.  CANDIES 

OTTO  CANDIES 

4700 

1967 

By  the  first  week  in  June,  fabrication  of  the  components  of 
towers  #2  and  #3  had  been  completed  and  Phase  I  of  transportation  began. 
One-hundred  ton  mobile  cranes  were  used  to  load  the  first  cargo  barge, 
BAR-Z74,  with  777  tons  of  main  piling.  This  quantity  included  the 
majority  of  main  piling  for  towers  #2,  #3,  and  #4.  The  piling  was 
placed  longitudinally  on  the  deck.  Heavy-walled  steel  pipe  stanchions 
were  weeded  to  the  deck  adjacent  to  the  outboard  rows  of  piling.  Steel 
wire  cables  were  passed  across  the  top  of  the  piling,  around  the ‘stan¬ 
chions,  drawn  tight  and  secured  with  wire  rope  clamps.  In  addition, 
the  ends  of  each  pile  were  secured  to  the  deck  with  dogs,  and  adjacent 
piles  were  secured  to  each  other  by  miscellaneously  spaced  steel  plates 
welded  to  the  piling  across  the  interstices,  see  Figure  10.  This 


technique  of  sea  fastening  was  considered  necessary  to  prevent  movement 
of  piling  during  the  sea  voyage. 

Four  mobile  cranes  worked  in  unison  to  walk  each  of  the  jackets 
for  towers  #2  and  #3  from  the  fabrication  area  to  pierside.  One  at  a 
time,  a  500-ton  barge  crane  lifted  each  jacket  from  the  pier,  reposition¬ 
ed,  and  lowered  them  laterally  onto  six  saddles  staged  on  the  deck  of 
the  BAR-Z74.  The  height  of  the  saddles  allowed  the  jackets  to  span  the 
previously  stowed  piling.  Where  necessary,  the  positioning  of  the 
saddles  was  adjusted  to  receive  the  jacket  while  it  was  being  lowered. 

The  saddles  were  then  welded  to  the  deck.  To  secure  the  jackets  in  the 
saddles,  diagonal  knee  braces  were  welded  between  the  jackets  and  deck. 

In  a  similar  fashion,  drilling  and  grouting  equipment  and  mate¬ 
rials,  and  the  insert  piling  for  tower  #4  were  loaded  and  secured  on  the 
deck  of  the  cargo  barge  MM-224.  A  single  mobile  crane  then  carried  each 
of  the  superstructures  for  towers  #2  and  #3  to  pierside  and  positioned 
them  vertically  onto  deck-reinforcing  steel  plates.  Each  leg  of  the 
superstructure  was  welded  to  its  supporting  plate.  Additional  sea 
fastenings  consisting  of  knee  braces  (12.75  in.  pipe)  and  wire  rope  were 
connected  from  each  superstructure  to  the  barge  deck. 

A  marine  surveyor  from  the  United  States  Salvage  Association,  Inc., 
conducted  an  inspection  of  the  tugs,  towing  bridles,  and  as-loaded  barges. 
This  inspection  was  to  certify  the  integrity  of  the  marine  equipment  and 
cargo  for  the  1700  mile  ocean  voyage.  A  sample  surveyor’s  report  can  be 
found  in  Appendix  D. 

TRANSPORTATION;  PHASE  I 

Although  it  had  been  specified  as  a  contract  requirement,  the  con¬ 
tractor  obliged  the  government  by  allowing  for  a  government  representative 
to  accompany  the  tow  during  each  phase  of  transportation.  Thus,  LCDR  G. 
Cullison  as  Resident  Officer  in  Charge  for  ACMB  transportation  {fiOICC-T') 
rode  the  tug  tending  BAB-374  from  the  fabrication  yard  to  its  east  coast 
destination.  His  responsibilities  included  surveillance  of  the  tower 
components,  albeit  from  some  distance,  and  providing  CHESNAVFACENGCOM 
with  a  daily  point  of  contact  for  location  and  status  of  tow.  His 


presence  was  considered  necessary  to  evaluate  and  document  potential 
weather  delays  experienced  by  the  contractor  for  subsequent  claim 
negotiations,  and  to  ensure  that  the  tug  captain  took  appropriate  pre¬ 
cautionary  measures  in  the  event  of  an  impending  extreme  situation 
(i.e.  retreat  to  port;  reroute  to  calmer  waters;  etc.)* 

On  10  June,  the  first  tow  was  underway,  down  the  Houston  Ship 
Channel  and  into  the  Gulf  of  Mexico.  The  tugs  SIDNEY  CANDIES  and 
ROBBYN  J  towed  the  cargo  barges  BAR- 374  and  I4M-224,  respectively. 

The  following  day,  the  four-vessel  convoy  rendezvoused  with  the  derrick 
barge  H.  A.  LINDSAY  under  tow  by  the  MISTER  DON.  The  LINDSAY  had  just 
completed  supporting  another  Brown  §  Root  project  in  the  Gulf. 

While  enroute  to  its  east  coast  destination,  the  convoy  encoun¬ 
tered  a  severe  electrical  storm.  The  ROICC-T  suspected  -  potentially  - 
that  lightning  had  contacted  one  of  the  tower  jackets.  Possible  dam¬ 
age  could  only  be  surmised  such  as  possible  detrimental  effect  to 
material  properties  or  damage  to  either  the  rubber  closures  at  the 
base  of  each  leg,  or  to  the  flood-control  valves.  Arriving  at  the 
installation  site  on  22  June,  after  an  othenlse  uneventful  voyage,  a 
visual  inspection  of  each  jacket  was  made.  No  visual  evidence  of  any 
electrical  discharge  or  damage  was  found. 

The  remaining  components  of  towers  #1  and  #4  were  loaded  on  a 
single  barge,  the  MM-262.  The  two  jackets  were  placed  into  saddles  on 
each  end  of  the  barge,  again  so  as  to  sit  over  previously  stowed  piling. 
The  two  superstructures  were  positioned  vertically  in  the  center  of  the 
barge,  between  the  two  jackets.  Figure  11.  All  components  and  materials 
were  securely  fastened  to  the  deck  in  a  manner  similar  to  that  of  Phase 
I.  A  marine  surveyor  certified  the  integrity  of  this  barge,  its  cargo, 
and  its  attending  tug,  the  KEVIN  S.  CANDIES. 

With  Mr.  D,  Masso  from  CHESNAVFACENGCOM  as  ROICC-T  aboard  the 
tug,  the  Phase  II  tow  departed  the  farbication  yard  on  7  July  1977. 
Encountering  only  fair  weather  and  following  seas,  the  tow  arrived  at 
the  installation  site  on  13  July.  Installation  of  tower  #3  was  underway. 
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good  weather,  both  night  and  day,  the  contractor's  crew  and  the  ROICC 
staff  were  divided  into  two  twelve-hour  shifts.  Thus  construction  and 
construction  surveillance  would  be  continued  on  a  24-hour,  seven-day- 
per-week  basis  throughout  installation. 

From  the  standpoint  of  sequence  of  operations,  the  towers  were 
to  be  erected  in  the  order  #2,  #3,  #4,  and  #1.  This  sequence  was  formu 
lated  on  (1)  transportation  considerations,  i.e.  one  long  and  one  short 
jacket  could  be  shipped  on  each  of  two  cargo  barges,  and  a  minimization 
of  distance  traveled  between  installation  sites;  and,  (2)  the  NAVAIR- 
SYSCOM’s  preference  to  have  #2,  #3,  and  #4  installed  before  tower  #1. 

In  the  event  weather  prevented  installation  of  four  towers  in  1977,  the 
absence  of  tower  #1  would  have  the  least  effect  on  overall  range  per¬ 
formance.  Functionally,  the  erection  procedure  for  each  structure  was 
as  follows: 

o  The  cargo  barge  would  be  brought  alongside  the  pre¬ 
positioned  derrick  barge,  weather  permitting. 

Figure  12.  Wire  rope  slings  were  attached  to  the 
two  jacket  lifting  padeyes;  sea  fastening  was 
removed;  flood  and  vent  valves  were  tested;  water 
depth  and  location  were  rechecked. 

o  The  crane  lifted  the  jacket  from  the  cargo  barge  and 
lowered  it  into  the  water,  still  in  its  lateral 
orientation.  Because  both  ends  of  each  jacket  leg 
were  sealed,  the  jacket  would  float  horizontally  with 
approximately  one  foot  above  the  water’s  surface. 

(An  auxilliary  crane  cable,  attached  to  the  top  of 
two  jacket  legs,  prevented  the  jacket  from  assuming 
a  nose-down  orientation  x-j''  to  the  jacket's  weight 
distribution. ) 

o  Riggers  transferred  the  main  hook  "^rom  the  lifting 
slings  to  righting  slings  attached  to  the  top  of 
each  jacket  leg  (Figure  15).  A  diver  then  opened 
flood  valves  at  the  base  of  each  leg.  As  the  legs 
began  to  flood  the  jacket  began  to  right  itself. 


o  The  cargo  barge  with  piling  was  brought  alongside  tlie 
IJNDSAY,  after  divers  had  retrieved  the  lifting  slings 
and  welders  had  removed  the  top  closures  from  each  leg. 
o  The  first  (P-ll  sections  of  piling  were  stabbed  into 

eacli  of  tlic  three  jacket  logs.  Figure  15.  An  010  steam 
driven  pile  hammer  was  used  to  drive  each  lead  pile 
through  the  rubber  diaphram  closure,  and  approximately 
seventy  feet  into  the  sea  floor. 


STABBING  PILES  INTO  THE  JACKETS 


FIGURE  IS 


One  by  one,  the  second  sections  of  piling  were  stabbed 
and  welded  out.  Five  welders  required  nearly  six  hours 
to  complete  the  two-inch  deep  circumferential  pile 
splice.  Each  weld  was  ultrasonically  inspected  (see 
weld  inspection) .  The  second  sections  were  driven 
with  either  the  040,  060  or  560  hammers,  depending 
on  soil  resistance.  The  add-on  process  was  repeated 
until  all  piling  had  been  c riven  to  grade. 

The  jacket  was  leveled  to  within  acceptable  tolerance. 
Shims  were  placed  in  the  annulus  between  pile  and  jacket 
leg,  and  welded  out.  The  boat  landing  and  barge  fenders 
were  installed.  Excess  lengths  of  piling  were  removed. 
The  cargo  barge  with  superstructure  was  brought  along¬ 
side  the  LINDSAY.  The  crane  lifted,  positioned,  and 
lowered  the  superstructure  into  place;  i.e.  stabbing 
cones  at  the  base  of  each  column  were  set  into  the  tops 
of  the  three  pilings.  Figure  16.  Although  a  seemingly 
difficult  task,  the  crane  operator  was  able  to  set  each 
superstructure  within  ten  minutes  after  lifting  it  from 
the  cargo  barge. 

While  welders  completed  the  superstructure  coluran-to-pil 
splice,  riggers  and  electricians  installed  the  panels  of 
solar  cells,  navigational  aids,  and  battery  boxes.  Con¬ 
tractor  divers  inspected  the  jacket  to  ensure  it  had  not 
been  damaged  during  installation  and  recovered  any  con¬ 
struction  debris. 

Following  each  of  the  government  acceptance  inspections, 
the  construction  crew  would  correct  these  deficiencies 
which  could  be  immediately  attended.  They  would  then 
retrieve  the  LINDSAY *s  anchors  and  proceed  to  the  next 
installation  site.  The  remaining  deficiencies  were 
corrected  by  an  independent  six-man  repair  crew  prior 
to  the  completion  of  the  fourth  ACMR  tower  on  21  August 
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SETTING  THE  SUPERSTRUCTURE 


FIGURE  16 


WEATHER  delays 

Kc.Uhor  ccmditions  precluded  tlic  contractor  from  contimiiiiR  off¬ 
shore  construction  oiierations  a  total  of  iioiirs.  These  conditions 

included  '!ieav>  rains,  h  i  rIi  winds  and  seas,  and/or  dual  swells  (loiiR- 
cicsted  o'C'ean  waves  arriving  from  two  or  more  directions).  A  hreak- 
dewn  of  weather  hotir  delays  liy  operation  and  condition  is  jirovided  in 
fable  8. 
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NOTES) 

(1)  SEE  APPENDIX  B 

(2)  AS  DEFINED  IN  WEATHER  HOUR  GUIDELINES  (W.H.C.) 

(3)  HEIGHT  OF  WAVES  LESS  THAN  W.H.G.,  BUT  COMBINED  WITH  HIGH  WINDS 

(4)  COMBINED  WAVE  HEIGHT  OF  SWELLS  LESS  THAN  W.H.G. 

(5)  HEAVY  RAIN  AND/OR  LIGHTNING;  WAVES  LESS  THAN  W.H.G. 

The  longest  weather  delay  occurred  during  installation  of  tower 
#4.  The  LINDSAY  had  arrived  and  set  anchors  by  0900,  20  July.  Because 
of  heavy  seas  and  dual  swell  conditions,  lift  of  the  jacket  could  not 
begin  until  2000  (8  p.m.)  the  following  day.  An  additional  56  hours 
were  lost  when  weather  conditions  deteriorated  again,  immediately  after 
setting  the  jacket.  The  first  lead  pile  was  not  stabbed  until  1100  on 
24  July. 

EQUIPMENT  MAINTENANCE 

The  most  prevalent  equipment  problem  was  maintaining  sufficient 
pile  driving  equipment.  Each  of  the  four  pile-driving  hammers  was  down 
for  various  periods  of  time;  causes  included:  (1)  replacement  of  worn 
cushion  blocks;  (2)  replacement  of  ram  keeper  pins;  (3)  frequent  repair 
or  replacement  of  steam  fittings  and  valve  gaskets;  and  (4)  replacement 
of  the  valve  casing  of  the  060  hammer.  The  auxiliary  boiler  twice 
required  replacement  of  numerous  tubes;  in  hindsight,  these  probably 
could  have  been  replaced  before  coming  offshore.  Fortunately,  the  sur¬ 
plus  of  hammers  and  the  availability  of  the  main  boiler  to  support  pile 
driving  limited  these  equipment  delays  to  less  than  24  hours. 

During  stabbing  of  the  177  foot  lead  piles,  the  tops  of  the  piles 
would  frequently  impinge  on  the  crane  boom  and  main  block  cables.  Durin 
tower  #3's  installation,  the  piling  became  entangled  in  the  30-part 


cable  of  the  main  block,  and  frayed  two  wire  strands.  Fourteen  hundred 
feet  of  cable  had  to  be  cut  off  and  discarded;  thereafter,  because  of 
the  reduced  cable  length,  the  main  block  was  rigged  with  26  parts,  thus 
reducing  the  crane's  capacity  by  8  percent.  Repair  of  the  main  block 
cable  delayed  operations  seven  hours  over  the  course  of  the  project. 
Repair  of  boom  keeper  shims  delayed  operations  an  additional  4  to  6 
hours . 

Potentially,  the  most  serious  equipment  failure  was  the  fracture 
of  the  shaft  of  the  crane's  port  swing  gear  during  installation  of  tower 
#4.  Had  the  shaft  of  the  starboard  swing  gear  failed  prior  to  repair 
of  the  port  unit,  it  would  have  immobilized  the  crane  and  stopped  opera¬ 
tions,  indefinitely.  Fortunately,  the  contractor  was  able  to  obtain  a 
replacement  shaft  in  Norfolk  the  following  day.  Construction  delay  was 
limited  to  the  six  hours  necessary  to  rework  and  replace  the  damaged 
shaft . 

DELAYS  IN  LEVELING  THE  JACKET 

The  contractor  was  required  by  the  specifications  to  level  each 
jacket  to  within  two  inches  between  legs.  Typically,  driving  of  the 
first  P-1  pile  caused  that  comer  of  the  jacket  to  lower.  The  remain¬ 
ing  comers  of  each  jacket  then  had  a  tendency  to  olirrib  their  piles 
during  driving.  The  contractor  tried  a  number  of  alternatives  includ¬ 
ing:  (1)  ensuring  the  jacket  was  as  level  as  possible  when  set; 

(2)  extracting  and  restabbing  the  P-1  piles;  (3)  selective  driving  of 
add-on  sections;  and,  (4)  intermittently  affixing  the  jacket  legs  and 
piles  by  welding.  Despite  these  atten^ts,  each  jacket  was  4  to  10 
inches  out  of  level  at  completion  of  pile  driving  (piles  at  grade). 

The  contractor  used  one  or  more  lOOT  hydraulic  jacks  and  100  to  200  ton 
crane  force,  to  lift  the  low  leg  of  each  jacket  to  within  4  1/2  inches 
level  of  the  other  legs.  This  level  status  was  accepted  by  the  ROICC 
with  the  stipulation  that  pile  extension  lengths  be  appropriately 
adjusted  to  ensure  the  superstructure  would  be  set  level.  Remedial 
measures  of  leveling  required  an  average  of  approximately  eight  hours 
per  jacket. 


MISCELLANEOUS  DELAYS 

The  survey  crew  initially  placed  the  marker  buoy  for  tower  #2, 
three  thousand  meters  off  location  due  to  a  positioning  equipment 
error.  Eight  hours  were  lost  setting  and  recovering  the  LINDSAY *8 
anchors. 

The  tug,  MISTER  DON,  became  entangled  in  the  LINDSAY 's  anchor 
lines  during  installation  of  jacket  #2.  The  jacket  remained  suspended 
in  its  vertical  orientation  from  the  crane  for  three  hours,  while  divers 
removed  the  line  from  the  tug's  screws. 

Jacket  #2  was  initially  placed  20®  from  its  intended  N-S  orien¬ 
tation.  The  misorientation  was  not  discovered  until  the  first  lead 
pile  had  been  stabbed.  Three  hours  were  required  to  withdraw  the  lead 
pile  and  reorient  the  jacket. 

Tugger  lines  restraining  the  nration  of  the  piling  during  stabbing 
operations  snapped  in  two  on  six  different  occasions.  The  crane  opera¬ 
tor  was  forced  to  set  the  piling  back  down  on  the  pile  barge  or  immedi¬ 
ately  into  the  water  to  dampen  its  dangerous  pendulum  motion.  Contrac¬ 
tor  personnel  attributed  the  lines'  failure  to  the  snap  loading  as  the 
pile  responded  irregularly  to  barge  motion.  Improper  rigging  may  also 
have  contributed  significantly  since  on  each  occasion,  riggers  had  inad¬ 
vertently  worked  in  a  torque  into  the  lifting  hardware.  Figure  17. 

Such  a  torque  certainly  caused  abrasion  of  the  wire  as  the  pile  rotated 
in  response  to  the  different  lines.  These  six  occurrences  impeded  job 
progress  about  six  hours  total. 

In  one  instance,  the  combination  of  heavy  seas,  tug  force,  and 
human  inattention  forced  the  LINDSAY  against  jacket  #4.  Fortunately, 
damage  to  the  jacket  was  minor  --  a  10-foot  x  3-foot  section  of  coating 
was  scrapped  from  one  leg  (leg  c) .  Four  hours  were  required  to  repo¬ 
sition  the  LINDSAY'S  anchors,  and  repair/ rep lace  welding  leads  damaged 
during  the  mishap.  The  damaged  area  was  subsequently  coated  with 
Splash  Zone  paint  by  divers  while  other  construction  operations  were 
underway. 

WELD  INSPECTION 

Each  of  the  field  splices  in  the  piling  were  100%  inspected  by 


ultrasonic  testing  in  accordance  with  AWS  Dl.1-75,  sections  6  and  8. 

During  inspection  of  the  pile  splices  of  the  first  two  towers,  (#2  and 
#3),  this  inspection  revealed  occasional  small  weld  discontinuities. 

These  defects  were  readily  repaired  by  arc  gouging,  rewelding,  and 
reinspection. 

CQC  inspection  of  the  initial  two  pile  splices  on  tower  #4,  how¬ 
ever,  indicated  a  weld  discontinuity  near  the  root,  completely  around 
the  piles  (360®).  Closer  inspection  indicated  that  the  defect  was 
possibly  in  the  weld  between  the  add-on  section  and  its  stabbing  cone  -- 
a  weld  made  in  the  fabrication  yard.  This  assumption  was  verified  when 
inspection  of  the  yard  weld  of  add-ons  lying  on  the  deck  of  the  derrick 
barge  indicated  the  same  discontinuity.  Attempts  to  grind  and/or  care¬ 
fully  arc-gouge  the  weld  to  visually  cite  the  defect  were  unsuccessful. 

The  contractor  took  the  position  that  the  ultrasonic  indication  was  a 
ghost  reflector,  and  that  the  welds  were  in  fact  perfectly  sound.  After 
on-site  consulting  with  NDT  representatives  of  both  CHESliAVFACEUGCOM 
(Mr.  G.  Anadale)and  UAVFAC  (Mr.  T  Dawson),  the  ROICC  established  the 
government's  position  that  the  weld  was  rejectable  by  AWS  standards, 
and  unless  destructive  testing  --  as  required  in  procedure  qualification  - 
verified  weld  integrity,  the  yard  weld  would  have  to  be  repaired.  The 
contractor  did  not  desire  to  pursue  a  testing  program;  thus,  each  of  the 
yard  welds  in  add-on  lengths  of  piling  for  towers  #4  and  #1  were  in¬ 
spected  on  the  deck  of  the  derrick  barge;  at  least  75%  of  these  welds 
indicated  the  same  type  and  location  of  reflector  (presumed  discontinuity) 
over  20  to  100%  of  the  pile's  circumference.  The  defective  areas  were 
then  arc -gouged  and  repaired  by  rewelding.  While  over  100  man-hours  were 
involved,  the  majority  of  these  repairs  were  accomplished  either  during 
periods  of  bad  weather  or  when  other  construction  tasks  were  underway; 
thus,  the  penalty  to  actual  construction  time  was  limited  to  less  than 
12  hours. 

The  cause  of  the  yard  weld  defect  was  never  resolved  in  the  minds 
of  all  personnel.  The  possibilities  include:  (1)  a  geometric  or  ghost 
discontinuity,  such  that  sound  was  reflected  back  to  the  transducer 
through  some  unknow  path  as  a  result  of  the  yard  weld's  curved  surface; 
or,  (2)  a  dendrite  line  or  interface  between  the  dissimilar  base  and 


weld  metals.  A  third  possibility  involves  a  combination  of  these  two. 

Two  CQC  welding  inspectors,  the  CQC  representative,  and  a  government  QA 
welding  inspector  had  each  verified  the  discontinuity  on  deck  in  the 
yard  welds  of  add-on  piling.  However,  during  the  piling  installation 
of  the  fourth  tower  (#1),  a  second  QA  welding  inspector  reinspected  yard 
welds  that  had  been  identified  for  repair.  Although  he  located  the  sus¬ 
pected  reflector,  it  was  well  within  acceptable  ultrasonic  tolerance. 
Subsequent  inspection  by  CQC  also  indicated  acceptance.  Thus,  it  seems 
likely  that  a  minute  reflector  --  the  geometric  surface  in  the  case  of  the 
yard  weld  and  possibly  a  dendrite  line  between  the  yard  and  field  welds 
in  the  completed  splice  --  was  misevaluated  by  the  earlier  weld  inspection 
If  in  fact  human  error  was  the  cause,  repair  was  certainly  in  favor  of 
ensuring  a  sound  weld. 

OFFSHORE  ACCOMMODATIONS 

The  H.  A.  LINDSAY,  is  a  300'  x  90'  x  19'  ABS  and  Coast  Guard 
approved  offshore  construction  barge.  In  addition  to  its  fully-revolving, 
350T-capacity  crane,  the  LINDSAY  was  equipped  with  pile  driving  hammers, 
welding  machines,  lifting  tackle  and  sufficient  small  tools,  parts,  and 
supplies,  for  extended  construction  operations  at  sea.  Air  conditioned 
quarters  and  mess  facilities  were  available  for  85  men.  The  ROICC  staff 
was  allotted  two  four-man  bunk  rooms,  and  a  small  office  with  tables, 
chairs,  and  file  cabinets.  Food  was  of  excellent  quality  and  quantity; 
hot  meals  were  served  four  times  each  day.  Both  laundry  and  custodial 
service  were  available  as  required. 

LOGISTICS 

The  contractor  had  established  a  shore-facility  base  station  in  a 
seemingly  dilapidated,  but  adequate,  building  adjacent  to  the  U.  S.  Coast 
Guard  Station  at  Little  Creek,  Va.  Two  contractor  personnel  manned  the 
facility  between  6  a.m.  and  6  p.m.  each  day  throughout  the  installation 
period.  They  were  responsible  for  procurement  of  supplies  and  spare 
parts  and  for  monitoring  incoming  telephone  communications.  Two-hundred 
and  fifty  feet  of  pier  space  was  available  adjacent  to  the  base  station 
for  berthing  the  contractor's  two  offshore  supply  vessels  --  the  DAMIEN 
and  the  CRISTOBAL.  The  DAMIEN  was  used  extensively  as  the  primary 


personnel-transfer  and  food-resupply  boat,  and  was  used  for  offshore 
survey  operations.  The  slower  CRISTOBAL  was  used  primarily  for  trans¬ 
ferring  non-perishable  supplies  and  construction  materials.  Personnel 
transit  to  the  installation  sites  was  available  on  an  unscheduled, 
approximate,  bi-daily  basis  except  during  periods  of  rough  weather. 
Transit  time  between  shore  and  the  installation  sites  varied  from  3  to 
8  hours  depending  on  the  site  distance,  the  available  supply  vessel, 
and  prevailing  sea  conditions. 

COMMUNICATIONS 

Both  SSB  (frequencies  4139.5  and  6210.4kHz)  and  VHP  radio  were 
available  for  ship-to-shore  transmissions  and  communication  between  the 
contractor's  vessels.  ROICC  personnel  were  able  to  contact  CHESNAVFAC- 
ENGCOM  on  VHP  circuit  by  radioing  the  Norfolk  Marine  Operator  who  would 
in  turn  patch  the  signal  into  local  telephone  circuits;  however,  VHP  was 
an  unsecured  net,  i.e.  any  vessel  operating  in  the  area,  including  the 
contractor's  tugs,  could  receive  the  transmissions.  Thus,  frequently, 
ROICC  personnel  were  required  to  abruptly  end  radio  conversations  with 
CHESNAVFACENGCOM  rather  than  discuss  and  possibly  compromise  contractual 
matters.  In  one  instance,  the  ROICC  chose  to  transit  to  shore  to  dis¬ 
cuss  weather  hour  guidelines  with  Command  representatives  rather  than 
discuss  their  contractual  significance  over  radio. 

SAFETY 

By  contract,  the  contractor  was  required  to  comply  with  all  perti¬ 
nent  provisions  of  the  Corps  of  Engineers  Manual,  EM  385  1-1,  except  that 
all  diving  was  to  be  in  accordance  with  best  safe  commercial  practice 
(Contract  Modification  P00002) . 


Construction  at  sea  is  inherently  dangerous,  and  ACMR  construction 
was  no  exception.  Riggers  were  required  to  work  atop  high,  unstable 
structures  without  guardrails  or  lifelines;  to  rig  a  10-ton  main  hook 
while  balancing  themselves  on  two-  and  four-foot  diameter  pipes  which 
floated  just  above  the  dynamic  surface  of  the  ocean;  and  to  transfer 
heavy  equipment  and  material  to  and  from  supply  boats  in  high  seas 

=  6  feet).  Welders  were  required  to  stand  on  sixteen-inch  wide, 
slanted  and,  occasionally,  wet  planking  without  guardrails  or  safety 


lines  for  periods  as  long  as  four  hours  while  welding  pile  splices. 

Divers  swam  beneath  the  200T  jacket  to  open  flood  valves  at  the  base  of 
each  leg  as  the  jacket  floated  on  the  water's  surface;  and  divers  in¬ 
spected  the  jackets  and  retrieved  debris  from  100-foot  depths  in  currents 
estimated  at  over  three  knots. 

The  majority  of  personnel  were  acutely  aware  of  the  dangers  asso¬ 
ciated  with  offshore  construction  and  took  appropriate  precautions.  A 
few,  however,  frequently  required  a  reminder  to  don  hard  hats  and  life 
vests.  During  installation  of  tower  #3,  it  became  necessary  to  demand 
an  additional  safety  emphasis  from  all  hands.  Although  this  demand 
caused  the  most  serious  deterioration  in  relationship  between  construc¬ 
tion  crew  and  the  ROICC  staff,  safety  consciousness  notably  improved. 

There  were  but  four  lost-time  accidents.  The  most  serious  was 
the  result  of  one  man  swinging  an  eight -pound  sledge  hammer;  the  hammer 
glanced  off  its  target,  and  struck  the  man's  assistant  in  the  back  of 
the  neck.  Fortunately,  the  extent  of  the  injury  was  no  more  than  a 
severly  sprained  neck. 

QUALITY  CONTROL 

The  contractor's  quality  control  organization,  as  proposed,  is 
shown  in  Figure  18A.  Functionally,  however,  quality  control  was  effect¬ 
ed  through  an  organization  structure  similar  to  that  of  Figure  18B.  In 
effect,  the  project  manager  performed  the  duties  of  CQC  representative. 
The  designated  CQC  representative  functioned  as  his  assistant.  This 
latter  arrangement  was  effective  for  the  following  reasons: 

o  By  the  contractor's  normal  mode  of  operation,  quality 
was  the  responsibility  of  the  crew  and  welding  foremen 
who  were  assisted,  as  required,  by  NDT  inspectors.  Thus, 
crew  foremen  were  not  accustomed  to  interfacing  with  a 
CQC  representative; 

o  The  barge  captain  has  ultimate  responsibility  for  the 
safety  of  the  barge  and  personnel,  and  has  overall 
charge  of  construction  operations; 

o  The  project  manager  was  by  profession  an  engineer;  and 
was  the  individual  most  familiar  with  the  installation 
plan. 
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o  Thus,  there  was  a  sharing  of  mutual  respect  between  the 
project  manager  and  barge  captain. 

Where  an  unfamiliar  CQC  representative  with  limited  offshore  exper 
ience  would  have  encountered  difficulty  dealing  with  the  barge  captain 
during  periods  of  stress,  the  project  manager  was  able  to  effectively 
implement  quality  control  requirements  while  maintaining  a  harmonious 
working  relationship  among  all  parties.  If  the  contractor's  quality  con¬ 
trol  program  was  to  be  faulted,  it  would  be  in  the  area  of  responsiveness 
On  many  occasions,  the  designated  CQC  representative  or  his  assistant  had 
to  be  reminded  by  the  ROICC  staff  of  upcoming  inspection  tasks. 

In  one  instance,  just  prior  to  painting  the  shim  plates  of  tower 
#2,  the  ROICC  staff  measured  and  found  the  majority  of  jacket-to-shim 
plate  welds  undersized.  The  welds  had  already  been  ground  smooth  for 
painting.  Dr.  John  McCann,  structural  designer  for  the  A  6  E  and  on¬ 
board  as  a  QA  inspector  for  the  ROICC  staff,  calculated  that  a  1  1/4- 
inch  weld  (vice  1  5/8-inch  called  for  in  the  contract  drawings)  was 
sufficient  to  develop  the  necessary  design  load  transfer  across  the 
joint.  Thus,  these  welds  were  finished  to  a  minimum  1  1/4-inch  fillet 
size  and  reground.  The  CQC  representative  was  advised  that  similar 
welds  of  the  remaining  towers  were  to  be  1  5/8-inch.  While  quality 
control  was  the  responsibility  of  the  contractor,  the  ROICC  staff  had 
responsibility  for  quality  assurance.  The  ROICC  staff  consisted  of  the 
ROICC,  one  or  more  AREICC/ AROICCs ,  a  structural  engineer,  and  an  NDT 
inspector.  As  occasion  warranted,  the  ROICC  staff  was  additionally 
augmented  by  NDT  representatives  from  NAVFACENGCOM  and  CHESNAVFACENGCOM; 
and  a  pile  driving  consultant  during  tower  #4's  installation.  This 
team  performed  continuous  construction  surveillance  --  around  the  clock, 
seven-days-per-week  throughout  the  ten  week  installation  period. 

Both  the  structural  engineer  and  NDT  inspector  were  hired  by  con¬ 
tract  with  the  design  A  5  E  firm.  Thus,  they  were  able  to  perform  valu¬ 
able  functions  such  as  evaluating  and  approving,  on  behalf  of  the  A  6  E, 
changes  to  the  design  drawings;  assisting  in  resolution  to  construction 
problems;  and  monitoring  the  CQC  weld  inspections.  However,  they  did 
not  share  --  nor  could  they  be  expected  to  have  --  the  same  degree  of 
personal  responsibility  and  motivation,  necessary  to  stay  abreast  of 


construction  operations  and  anticipate  potential  problems,  as  the  govern¬ 
ment  inspectors  {ROICC,  AROICCy  AREICC).  Thus,  it  was  imperative  that  at 
least  one  government  inspector  be  available  at  all  times. 

POST-INSTALLATION  SITE  SURVEY 

After  completion  of  the  final  tower,  the  contractor  performed  a 
precision  survey  to  determine  accurately  the  location  of  each  tower; 
contractually,  the  survey  results  were  to  be  of  first  order, 

Bodie  Island  Lighthouse  and  Wright  Memorial  Monument  had  sufficient 
elevation,  hence  line  of  sight  could  be  used  on  shore  bench  marks.  Dis¬ 
tances  and  angles  between  each  of  the  towers  and  shore  monuments  were 
measured  with  a  K  5  E  Rangemaster  II  Laser  and  K  &  E  theodolite.  Correc¬ 
tions  for  spherical  distances,  U.  T.  M,  grid  distances,  and  spherical 
excess  were  calculated.  Location  results  for  three  different  coordinate 
systems  are  provided  in  Table  9.  Accuracy  is  reported  to  be  within  0.9 
meter  tolerance.  A  more  detailed  description  of  the  survey  results  and 
procedures  is  available  in  reference  [16]. 

TABLE  9  EAST  COAST  AIR  COMBAT  MANEUVERING  RANGE  PLATFORM  LOCATIONS 


GEOGRAPHIC 

U.T.M. 

N.C.  STATE 

ACMR  1 

N  3S  56  59.5646 

W  75  15  58.1461 

N  3  978  221.727 

E  475  996.616 

X  3  104  922.448 
Y  821  413.558 

ACMR  2 

N  36  13  35.4728 

N  4  008  901.268 

X  3  105  805.429 

W  75  15  01.1123 

E  477  504.380 

Y  922  223.264 

ACMR  3 

N  36  03  53.2239 

N  3  990  933.505 

X  3  186  934.355 

W  74  58  59.3154 

E  501  518.059 

Y  866  475.872 

ACMR  4 

N  35  47  11.2302 

N  3  960  067.671 

X  3  157  867.525 

W  75  05  42.1955 

E  491  409.740 

Y  763  921.184 

GEOGRAPHIC  COORDINATES  REFERENCED  TO  CLARKE’S  SPHEROID  OF  1866. 

U.T.M.  COORDINATES  ARE  UNIVERSAL  TRANSVERSE  MERCATOR  GRID 
COORDINATES  REFERENCED  TO  CLARKE’S  SPHEROID  OF  1866  IN  METERS, 
ZONE  18,  CENTRAL  MERIDIAN  75  DECREES  WEST. 

N.  C.  STATE  IS  STATE  PLANE  COORDINATE  GRID  SYSTEM  IN  FLEET, 

ZONE  3200. 

DATUM  IS  NATIONAL  GEODETIC  VERTICAL  DATUM  (NCVD)  1929. 


INSTALLATION  SUMMARY 

Each  of  the  four  towers  was  installed  in  a  manner  similar  to  that 
described  in  the  sequence  of  operations.  Construction  delays  due  to 
weather  and  equipment  maintenance  had  been  anticipated  and  considered 
during  project  planning.  Unanticipated  problems  did  occur,  but  the 
accumulated  delays  were  more  than  recovered  by  the  time  savings  in  pile 
driving. 

Recall  that  several  steps  had  been  taken  during  the  design  phase 
to  assure  driveability.  These  steps  included  using  a  constant  and  con¬ 
siderable  (2-inch)  piling  thickness;  a  driving  shoe;  selective  lengths 
of  add-ons;  and  ensuring  the  availability  of  a  300,000  ft-lb  hammer. 

Each  is  believed  to  have  contributed  significantly  to  the  pile  driving 
success,  thus  eliminating  the  requirement  for  remedial  work.  Only  at 
site  #4  and  then  only  after  all  four  hammers  were  down  for  a  period  of 
four  hours  —  allowing  the  piling  sufficient  time  to  set  up  --  did  pile 
driving  approach  60%  of  the  refusal  criteria  (500  BPF  with  560  hammer) . 
Actual  blow  counts  for  the  other  three  towers  were  unexpectedly  low. 
Considering  the  four  precautionary  steps,  subsequent  review  of  the  driv¬ 
ing  records  concluded  "that  each  of  the  12  piles  is  well  founded  and  can 
be  expected  to  provide  adequately  the  utltimate  axial  pile  resistance  for 
which  it  was  intended",  reference  [17].  The  twelve  driving  log  records 
are  available  in  Appendix  E. 

In  summary,  each  tower  was  completed  safely;  with  adequate  quality 
control;  and,  remarkably,  almost  exactly  on  schedule.  Figure  19.  Copies 
of  the  offshore  situation  reports  [ROICC  SITREPS)  are  provided  in 
Appendix  F. 


CONSTRUCTION  SCHEDULES 


CONTRACT 
TIME  FRAME 


FABRICATE 
TOWERS  #2  &  #3 


FABRICATE 
TOWERS  04  &  #1 


TRANSPORT 
TOWERS  #2  &  #3 


TRANSPORT 
TOWERS  #4  &  #1 


9  16  23  I  8  15  22  24  5  12  19  26  3  10  17  24  31  7  14  21  28  4  11  18 


iiiiiwiniiimMimiii 


INSTALL 


CONTRACTOR’S  REVISED  SCHEDULE4 
ROICC  STAFF  SCHEDULE  J 

ACTUAL  OCCURRENCE  1 


14  MARCH  1977 
8  FEBRUARY  1977 


1  1 


-62- 


SECTION  VII 


GOVERNMENT  ACCEPTANCE  INSPECTION 


BACKGROUND 

The  construction  contract  provided  for  inspection  and  acceptance 
of  each  tower  by  the  Government  as  promptly  as  practical  after  completion 
by  the  contractor.  Each  of  the  four  government  acceptance  inspections 
consisted  of  two  phases: 

(1)  that  portion  of  each  tower  above  mean- low-water  was 
inspected  by  the  ROICC  or  his  appointed  assistants;  and, 

(2)  that  portion  of  each  tower  below  the  water's  surface 

was  inspected  by  SEABEE  divers  of  Underwater  Construction 
Team  ONE  (UCT  ONE). 

ROICC  INSPECTION 

At  the  request  of  the  contractor,  the  ROICC  staff  performed  the 
topside  (Phase  1)  inspections  while  the  contractor  was  completing  final 
welding  and  painting  on  each  tower.  Cited  deficiencies  included  areas 
of  defective  or  deficient  paint  coating;  damaged  swing  motor  housings  of 
two  jib  cranes;  a  defective  fog  horn  switch  on  tower  #3;  and  one  or  more 
damaged  solar  cells  on  towers  #1  and  #2. 

Rather  than  await  repairs,  the  contractor  would  move  the  derrick 
barge  to  the  next  installation  site  immediately  upon  completion  of  the 
government's  topside  inspection.  Subsequently,  during  the  period  12  to 
20  August,  a  5  to  8  man  repair  crew,  accompanied  by  the  ROICC  ACME, 
returned  to  each  tower  site  aboard  the  supply  vessel,  CRISTOBAL  to  cor¬ 
rect  the  deficiencies.  Thus,  each  of  the  deficiencies  was  corrected 
without  delaying  construction  progress,  and  prior  to  completion  of  the 
last  tower  (#1)  on  21  August  1977. 

GOVERNMENT  UNDERWATER  INSPECTION 

Subsequent  to  completion  of  each  tower,  UCT  ONE  divers  performed 
an  extensive  visual  inspection  of  each  critical  jacket  weld  and  each 


anode  to  insure  that  the  quality  of  workmanship  was  sound  and  that  the 
jackets  were  not  damaged  during  installation.  The  divers  also  obtained 
baseline  data  of  each  tower's  electro-potential  and  sea  bottom  condi¬ 
tions.  This  baseline  data  will  be  useful  in  future  years  to  evaluate 
the  effectiveness  of  the  cathodic  protection  system  and  the  extent  of 
bottom  scour. 

The  only  noted  construction  deficiency  was  that  a  towing  signal 
aid  on  tower  #4  had,  inadvertently,  not  been  removed  before  setting  the 
jacket.  Contractor  divers  returned  to  site  #4  during  construction  of 
tower  #1,  and  removed  the  signal  aid  with  a  hacksaw. 

The  success  of  the  underwater  inspections  can  be  partially 
judged  by  the  responsiveness  with  which  they  were  accomplished.  The 
fourth  and  last  of  the  vinderwater  inspections  was  completed  less  than 
six  hours  after  the  contractor's  barge  had  moved  away  from  the  com¬ 
pleted  tower.  The  timeliness  of  this  inspection  was  well  within  the 
most  optimistic  estimates. 

The  ocean  construction  platform  SEACON,  which  was  used  to  support 
the  government  diving  operations,  is  considered  an  over-kill  as  an  in¬ 
spection  vessel.  However,  for  this  assignment,  the  UCT  ONE-SEACON  com¬ 
bination  provided  the  ROICC  with  a  responsive  inspection  capability. 
Because  of  the  contract  requirement  of  a  soon-as-practical  inspection, 
the  possibility  of  demurrage  charges  of  $60,000  per  day  for  contractor 
delays,  and  the  imcertainty  of  the  tower  completion  schedule,  an  equiva¬ 
lent,  responsive,  commercial  inspection  capability  could  not  have  been 
achieved  except  through  contract  for  a  summer- long  standby  diving  force 
at  an  excessive  (estimated  $200K)  cost. 

A  detailed  report  of  the  underwater  inspection  procedures  and 
findings  is  available  as  reference  [18]. 


SECTION  VIII 


SUMMARY 


In  less  than  two  years  the  four  ACME  towers  were  designed, fabri¬ 
cated,  and  installed  --  the  result  of  the  combined  efforts  of  engineers 
and  construction  personnel  of  Crest  Offshore;  TERA,  Inc.;  Brown  §  Root 
Marine  Operators,  Inc.;  Underwater  Construction  Team  ONE;  and 
CHESNA VFACENGCOM. 

Under  an  accelerated  schedule,  CHESEAVFACENGCOM  and  Crest  Offshore 
were  able  to  develop  a  design-to-cost  structural  configuration  and  to 
prepare  acceptable  contract  provisions  and  specifications  —  acceptable 
to  both  construction  contractor's  and  government  policy. 

A  key  to  project  success  on  the  construction  side  was  the  coopera¬ 
tion  among  all  participants.  Crest,  TERA,  and  CHESNAVFACENGCOM  were 
responsive  to  all  contractor  questions  and  problems.  Certain  non- 
essential  detailing  requirements  were  waived  in  favor  of  the  contractor, 
who  in  turn  corrected  numerous  design  detailing  errors,  all  at  no  addi¬ 
tional  contract  cost.  When  maintaining  material  toughness  through  fabri¬ 
cation  became  an  issue,  the  contractor  cooperated  by  choosing  an  alter¬ 
nate,  more  costly  fabrication  technique  —  without  seeking  additional 
compensation.  Offshore,  under  tense  construction  and  environmental  con¬ 
ditions,  contractor  and  government  representatives  worked  harmoniously  -- 
the  ROICC  staff  frequently  sharing  in  construction  decisions  involving 
pile  driving,  job  sequence,  and  job  progress  during  marginal  weather 
situations. 

LESSONS  LEARNED 

CHESNAVFACENGCOM  is  imder  no  illusion  that  government  ocean  con¬ 
struction  contracting  is  state-of-the  art.  On  the  contrary,  there 
remain  many  contracting  policies  which  will  have  to  be  dealt  with  on  an 
individual  contract  basis  —  particularly  that  of  fixed  price  --  low 
bid  awards.  As  one  ocean  contractor  has  indicated,  in  order  to  be  low 
bidder,  a  company  must  either  spend  much  money  (presumably  on  developing 


precise  estimates  of  contingency  situations),  or  make  a  mistake.  As 
long  as  the  oil  industry  continues  to  offer  sufficient  and  lucrative 
cost-plus-fee  contracts,  A  5  E’s  and  contractors  will  be  reluctant  to 
pursue  government  contracts  actively. 

The  full-time,  on-site  availability  of  the  ROICC  staff  both  on¬ 
shore,  during  fabrication,  and  offshore  during  transportation  and  instal 
lation  was  considered  significant  in  avoiding  both  contractor  delays  and 
monetary  claims.  A  government  representative  was  always  available  to 
provide  responsive  answers  and  solutions  to  contractor  questions  and 
problems. 

Significant  savings  in  weather  hour  payments  were  realized  as  a 
result  of  the  ROICC  staff  offshore  actions.  Many  times,  during  marginal 
or  predicted  unfavorable  weather  conditions,  the  contractor  would  ex¬ 
press  a  desire  to  wait  and  see  whether  conditions  would  deteriorate  or 
improve.  ROICC  personnel  were  required  and  often  effective  in  ’pushing 
the  work  --  by  identifying  other  tasks  which  could  be  accomplished  under 
existing  conditions  or  encouraging  the  contractor  to  pursue  current 
efforts.  To  the  contractor's  credit  —  frequently,  at  other  times,  the 
construction  crews  performed  through  periods  of  marginal  weather  with 
no  government  prodding.  Without  this  diligence  and  cooperation  on  be¬ 
half  of  the  crews,  the  towers  could  not  have  been  completed  by  the  close 
of  the  weather  window  in  late  August  1977. 

It  is  significant  that  the  majority  of  weather  delays  were  caused 
by  conditions  other  than  those  considered  either  in  the  weather  hour 
guidelines  of  the  contract  specifications  (Appendix  B)  or  in  the  govern¬ 
ment's  analysis  of  weather  hours.  For  example,  conditions  such  as  dual 
swells  and  storm  activity  were  not  discussed.  Also,  because  of  the 
heavy  lifts  involved,  pile  driving,  and  pile  stabbing  could  not  be 
safely  accomplished  in  seas  greater  than  five  feet.  Fortunately,  actual 
sea  conditions  during  the  summer  of  1977  were  better  than  predicted. 
This,  combined  with  contractor  perseverance  and  ROICC  staff  prodding, 
resulted  in  total  weather  delays  30%  less  than  predicted.  Procedures 
for  estimating  and  guidelines  for  payment  of  future-project  weather 
delays  need  to  be  revised. 


Loss  of  the  material  properties  —  fracture  toughness  --  during 
fabrication  was  not  anticipated.  The  best  knowledge  available  to 
CHESNAVFACENGCOM  indicated  that  post-fabrication  testing  is  uncommon  in 
the  offshore  industry.  Contracts  normally  specify  the  material  proper¬ 
ties  of  the  plate  necessary  to  satisfy  the  design  requirements;  but  the 
detrimental  effects  of  fabrication  often  go  undetected.  Fortunately, 
on  this  project,  the  problem  was  surfaced  by  independent  ROICC  testing 
and  an  alternate,  acceptable  fabrication  technique  was  utilized. 

Similarly,  problems  with  jacket  leveling  were  not  expected.  In 
hindsight,  members  of  the  contractor's  crew  reflected  that  in  their 
experience,  maintaining  the  level  of  battered  structures  is  normally 
difficult  during  pile  drivings;  however,  in  softer  soils,  remedial 
measures  to  level  the  jacket  after  pile  driving  are  usually  successful. 
Attempts  to  level  the  ACMR  structures  were  met  with  difficulty  because 
of  the  pile  and  soil's  resistance  to  deform.  A  300-400-ton  force  was 
required  to  raise  each  jacket  within  4  1/2  inches  of  level. 

The  underwater  inspection  by  divers  of  VCT  ONE  revealed  two 
unexpected  conditions.  First,  the  jacket  legs  had  not  achieved  the 
penetrations  into  the  sea  bottoms  that  were  desired  (3  ft)  and  expected. 
This  was  attributed  to  the  dense  upper  sand  layer.  The  net  effect  was 
to  reduce  the  allowance  for  scour  around  the  jacket  legs.  Secondly, 
the  negative  voltage  potential  measurements  were  considerably  less  than 
that  expected  of  corrosion-protected  steel.  It  was  recognized  that  the 
inspections  were  performed  without  sufficient  time  for  steel  polariza¬ 
tion,  which  can  normally  take  from  three  to  six  months  with  sacrificial 
anodes  in  seawater.  Both  scour  about  the  jacket  legs  and  the  effective¬ 
ness  of  the  sacrificial  anodic  protection  system  should  be  subjects  of 
future  investigation. 

The  most  successful  phase  of  installation  was  that  of  pile  driv¬ 
ing.  Both  the  experience  of  the  offshore  oil  industry  in  similar  soils, 
and  the  analytic  studies  of  driveability  using  the  wave  equation  indi¬ 
cated  that  obtaining  pile  design  penetration  would  be  very  difficult, 
if  not  impossible,  without  resorting  to  remedial  work  or  insert  piles. 
The  pile  design  and  the  300,000  ft-lb  hammer  were  felt  to  have  contri¬ 
buted  significantly  to  driveability.  Although  design  phase  predictions 


would  indicate  that  the  actual  blow  counts  experienced  were  unexpec¬ 
tedly  low,  hindcast'  wave  equation  analysis  and  on-site  observation  of 
pile  set-up  with  time  give  indications  of  the  adequacy  of  the  piles  as 
installed.  Future  pile  designers  should  recognize  the  limitations  in 
the  wave  equation  analysis  and  not  rely  solely  on  personal  experience. 

FINANCIAL  DATA 

Costs  associated  with  designing,  constructing,  and  managing  the 
execution  of  this  MCON  project  are  summarized  in  Table  10.  Costs 
include  only  those  since  MCON  authorization. 

SUMMARY 

The  experience  gained  by  CHESNAVFACENGCOM  and  the  offshore 
industry,  as  a  whole,  was  valuable.  Project  accomplishment  provided 
for  an  interchange  and  understanding  of  the  policies  and  procedures  of 
each.  Most  significant  was  the  cooperation  exhibited  by  both  sides  — 
in  essence,  as  partners  in  a  successful  endeavor.  Hopefully,  this 
experience  will  provide  a  framework  from  which  to  contract  for  future 
Navy  ocean  construction. 

The  ACME  project  was  a  success  story.  Design  and  construction 
were  accomplished  well  within  the  original  MCON  budget,  and  remarkably 
almost  exactly  on  schedule.  These  offshore  towers.  Figure  20,  serve 
as  a  visible  example  of  NAVFAC's  ocean  engineering  and  ocean  construc¬ 
tion  contracting  capability  to  support  Fleet  Readiness. 

ADDENDUM 

A  slide  presentation  summarizing  the  EC/ACME  ocean  tower  construc¬ 
tion  is  included  as  Appendix  G.  The  slides  may  be  obtained  on  loan  from 
CHESNAVFACENGCOM  upon  request. 
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TABLE  10 


EC/ACMR  TOWER  PROJECT  COST  DATA  (1) 


COST  CATEGORY 


PROJECT 


FUND  SOURCE 
SlOH 


(2) 


OTHER 


TOTAL 


DESIGN! 

A  4  E  CONTRACT 

DOA  CONTRACT 

GOVT.  IN-HOUSE 
LABOR 
COMPUTER 

CONSTRUCTION! 

CONST.  CONTRACT 


413,558 

72,364 

159,900 

4,000 


11.101.385 


10,000 


ROICC  SUPPORT  (3) 
GOVT.  LABOR 
MISC.  (40 
A  4  E  QA 
DOA 
NOT 


underwater  INSPECTION! 


45,000 

53,482 

7,150 

2,000 


34,000 

23.000 

104,653 


(S) 


LABOR 


47,000 


TRAVEL  4  PER  DIEM 


2,600 


SEACON  USAGE 


29,000 


MISC.  SUPPORT 


10,900 


13,200 


(1)  MCON  PHASE  ONLY 

(2)  APPROXIMATE  DOLLAR  FIGURE 

(3)  DOES  NOT  INCLUDE  1.5  MAN  YEARS  MILITARY  SALARIES 

(4)  TRAVEL,  EQUIPMENT  RENTALS.  PRINTING 

(5)  DOES  NOT  INCLUDE  UCT  ONE  PERSONNEL  SALARIES 


REFERENCES 


"Performance  Specification  for  Ocean  Structures  for  the  East  Coast 
Air  Combat  Maneuvering  Range",  FPO- 74001,  June  1974,  Change  #1, 
February  1975. 

Naval  Facilities  Engineering  Command,  Headquarters,  Speedletter 
021/WSE,  9  December  1975. 

"Structural  Concept  Analysis  Report  for  the  East  Coast  Air  Combat 
Maneuvering  Range,  Offshore  Kitty  Hawk,  North  Carolina",  Contract 
N62477-76-C-0179,  Report  No.  27-771-92  to  Chesapeake  Division, 

Naval  Facilities  Engineering  Command,  Contract  No.  N62477-76-C-0179, 
Washington,  D.  C.  by  Crest  Engineering,  Inc.,  Tulsa,  Oklahoma, 

May  1976. 

"Environmental  Design  Criteria  Report  for  the  East  Coast  Air  Combat 
Maneuvering  Range,  Offshore  Kitty  Hawk,  North  Carolina",  Contract 
N62477-76-C-0179,  Report  No.  27-771-91  to  Chesapeake  Division, 

Naval  Facilities  Engineering  Command,  Contract  No.  N62477-76-C-0179, 
Washington,  D.  C.  by  Crest  Engineering,  Inc.,  Tulsa,  Oklahoma, 

May  1976. 

"East  Coast  Air  Combat  Maneuvering  Range  (EC/ACMR),  Ocean  Struc¬ 
tures,  Review  of  Systems  Analysis  Phase",  Report  No.  76-10-1  to 
Chesapeake  Division,  Naval  Facilities  Engineering  Command. 

Contract  No.  N62477-75-C-0112,  Washington,  D.  C.,  by  TERA,  Inc., 
Austin,  Texas,  June  1977. 

"East  Coast  Air  Combat  Maneuvering  Range  Offshore  Kitty  Hawk,  North 
Carolina",  Contract  Reports  Nos.  27-771-94  to  27-771-100  to 
Chesapeake  Division,  Naval  Facilities  Engineering  Command,  Contract 
No.  N62477-76-C-0179,  Washington,  D.  C.,  by  Crest  Engineering,  Inc., 
Tulsa,  Oklahoma,  September  1976. 

"East  Coast  Air  Combat  Maneuvering  Range  Offshore  Kitty  Hawk,  North 
Carolina",  NAVFAC  Specification  No.  21-76-0180,  September  30,  1976, 
including  Amendments  No.  1  through  5. 

"East  Coast  Air  Combat  Maneuvering  Range  (EC/ACMR),  Ocean  Structures 
Review  of  Design  Phase",  Report  No.  76-16  to  Chesapeake  Division, 
Naval  Facilities  Engineering  Command,  Contract  No.  N62477-75-C-0112, 
Washington,  D.  C. ,  by  TERA,  Inc.,  Houston,  Texas,  September  1977. 

"API  Recommended  Practice  for  Planning,  Designing,  and  Constructing 
Fixed  Offshore  Platforms",  (API-RP2A),  7th  ed.,  American  Petroleum 
Institute,  Dallas,  Texas,  January  1976. 


REFERENCES  (Cont’d.) 


10.  Department  of  the  Army,  Corps  of  Engineers,  Shore  Protection 
Manual,  Vols.  I,  II,  and  III,  1975. 

11.  "Structural  Welding  Code,  AWSI  Dl.l,  Rec.  1-76",  American 
Welding  Society,  Inc.,  Miami,  Florida,  1976. 

12.  "East  Coast  Air  Combat  Maneuvering  Range  (EC/ACMR),  Ocean 
Structures  Specialized  Engineering  Services  During  Pile  Driving", 
Report  No.  T77-11  to  Chesapeake  Division,  Naval  Facilities 
Engineering  Command,  Washington,  D.  C. ,  by  TERA,  Inc.,  Houston, 
Texas,  October  1977. 

13.  "Foundation  Investigation,  East  Coast  ACMR  Ocean  Structures", 

Report  No.  275-001  to  Cubic  Corporation  by  McClelland  Engineers, 
Inc.,  New  Orleans,  LA,  September  1975,  Vol.  I  and  II. 

14.  "Stress  Wave  Equation  Analyses,  East  Coast  ACMR  Ocean  Structures", 
Report  No.  275-001  to  Cubic  Corporation  by  McClelland  Engineers, 
Inc.,  New  Orleans,  LA,  October  1975. 

15.  "Installation,  Transportation  and  Sea  Fastening  Plans  for  Four 
Tripod  ACMR  Structures  Offshore  Kitty  Hawk,  North  Carolina", 

Brown  §  Root  Marine  Operators,  Inc.,  (Spring  197'/). 

16.  "Survey  of  the  East  Coast  Air  Combat  Maneuvering  Range", 

Brown  §  Root,  Inc.,  Electronic  Survey  Operations,  18  October  1977. 

17.  "EC/ACMR  Ocean  Structures  -  Specialized  Engineering  Services  During 
Pile  Driving",  TERA,  Inc.,  October  1977. 

18.  "ACMR  Inspection  Completion  Report",  FP0-l-78(2),  October  1977, 
CHESNAVFACENGCOM. 


CONSTRUCTION 

CONTRACTOR  HAS  NOT  COMPLETED  FABRICATION  (DUE  TO  WEATHER  OR  OTHERWISE)  BY 
THE  171*t  DAY? 

o  Apply  pressure  only.  Request  contractor  employ  additional 
men,  hours,  and/or  days;  or  other  fabrication  yard 
o  Maintain  progress  payment  retention 

o  Request  progress  chart  update  with  responsive  schedule 

ONE  OR  MORE  TOWERS  IS  LOST/SEVERELY  DAMAGED  DURING  TRANSPORTATION/ 
INSTALLATION? 

o  If  recoverable. . .salvage,  inspect  for  structural  damage, 
repair  if  structurally  feasible 

o  If  not  recoverable/usable _ NAVAIESYSCOM  would  prefer 

towers  #2,  #3,  and  #4  above  any  other  combination. 

Tower  #1  could  be  modified  for  installation  at  sites 
#2,  #3,  or  #4,  Modification  would  cost  an  estimated 
$300K  and  would  have  to  be  accomplished  now  (May  1977) 
if  substitution  of  tower  #1  was  to  be  made  in  CY77. 

Question  becomes:  Is  it  worth  $300K  to  ensure  that  a 
tower  is  at  sites  #2,  #3,  and  #4  instead  of  another 
3-site  combination? 

o  Preventive  Action:  Brown  §  Root  has  a  sea  fastening 

plan  which  has  been  reviewed  and  approved  by  a  certified 
marine  surveyor;  also  has  contingency  plans  for  bad 
weather  during  transportation  and  installation. 

WEATHER  CAUSES  DOWNTIME  DURING  INSTALLATION 

o  Goal  is  to  install,  as  a  minimum,  three  towers, 
o  Break  evai point  of  continuing  on  site  vs  cost  of  DEM0B/M0B1 

-  DEMOB/MOB  cost  to  install  in  CY78  as  follows:  $1.5M, 
$2.3M,  $3.0M,  $3.5M  to  install  1,  2,  3,  and  4  towers, 
respectively. 

-  Weather  day  cost  is  $60K/day.  Therefore,  for  example, 
DEMOB/MOB  cost  for  tower  #1  only,  is  equivalent  to  25 
weather  days . 


-  A  5  E  and  Brown  §  Root  need  10  to  12  days  of  good 
weather  to  install  tower  #1  (assuming  no  remedial 
work  required) . 

-  Therefore,  break  even  point  can  be  defined  as  that 
date  when  bad  weather  is  predicted  67%  (25/37)  of 
the  next  37  days.  Based  on  A  S  E  data,  bad  weather 
percentage  never  exceeds  50%.  Operations  should 

never  be  discontinued _ so  long  as  available  project 

funds  hold  out. 

o  In  reality,  should  bad  weather  cause  excessive  delays  dur 
ing  the  summer  months,  A  §  E*s  weather  data  would  be  con¬ 
sidered  questionable,  at  best.  Based  on  summer  weather 
information,  and  reassessment  of  the  degree  of  expected 
weather  deterioration  through  the  summer,  construction 
would  be  broken  off  when  anticipated  bad/ good  weather 
ratio  exceeds  two. 

o  Additional  funding  dollars  should  be  sought  if  tower 
#1  installation  has  not  commenced  by  September  1. 
o  Preventive  Action:  Government  will  push  offshore  work. 

THERE  IS  A  NATURAL  DISCHARGE  OF  OIL,  METHANE  GAS,  OR  FRESH  WATER? 

o  If  fresh  water,  would  not  be  detectable  until  too  late 
to  prevent  excessive  discharge;  disregard, 
o  If  initial  pile  has  been  driven  greater  than  50  feet, 
continue  driving.  Upon  completion,  give  contractor  NTP 
to  plug  hole  with  concrete  and/or  drill  mud;  contractor 
has  high  pressure  grout  pump  on  scene.  If  less  than  50 
feet,  attempt  to  withdraw  pile  and  then  plug  hole.  Con¬ 
sider  other  site  alternatives, 
o  During  pile  driving,  analyze  driving  log  to  ascertain 
foundation  support,  and  remedial  actions,  if  required, 
o  Report  spill  to: 

-  Commander,  Coast  Guard,  5th  District  (804)  393-9'll 

-  U.  S.  Environmental  Protection  Agency, 

Region  IV  (404)  526-5727 


-  State  of  N.  C.,  Dept,  of  Natural  §  Economic  Resources 
(919)  829-4984 

-  CHESNVAFACENGCOM,  Environmental  Engineering  Branch 
(202)  433-3761 

42"  PILE  DOESN’T  ADVANCE  AFTER  DRILLING  30”  PILOT  HOLE? 

o  Review  driving  log  to  assess  whether  pile  penetration 
sufficient.  Possible  Alternatives: 

-  Drill  a  larger  hole:  ROICC  has  approved  use  of  a 
32"  drill  bit  after  consulting  with  EIC  and  A  §  E. 

A  larger  bit  size  would  be  unacceptable. 

-  Use  insert  pile  procedures:  Probability  of  premature 
refusal  after  use  of  32"  drill  less  than  1%.  If  this 
risk  unacceptable,  insert  piles  should  be  fabricated 
new,  at  estimated  cost  of  $100K  per  tower.  Risk  is 
sufficiently  low  (1%),  that  fabrication  of  inserts  for 
towers  #2,  #3,  and  #1  not  economical. 

-  Use  under-reamer  and  concrete  (cast-in-place)  bell: 

If  risk  of  premature  refusal  (1%)  is  unacceptable, 
design  of  reinforced  bell  should  be  initiated  now 
and  Brown  8  Root  should  be  tasked  to  have  under 
reamer  available.  Total  cost  of  bell  design  and  con¬ 
tract  modifications  estimated  at  $60K.  Risk  sufficiently 
low,  that  this  precaution  not  economically  justified. 

o  The  cost  of  installing  piles  or  a  cast-in-place  bell  are 
relatively  equivalent  (assuming  one  or  the  other  is 
required),  $500K  (^)  per  tower.  Each  is  equally  favorable 
to  the  EIC.  Therefore,  should  it  become  necessary  to 
choose  between  the  two,  the  decision  would  be  made  based 
on  which  is  more  responsive.  The  insert  pile  procedure 
is  preferred  because: 

-  Should  inserts  be  required  on  tower  #2  or  #3,  inserts 
for  tower  #4  could  be  used.  Contractor  would  be  given 
immediate  change  order  to  fabricate  additional  inserts 
as  soon  as  possible. 


-  If  tower  #4  inserts  are  insufficient  in  length, 
temporary  NAVAIDS  would  be  placed  on  jacket  under 
construction;  Notice  to  Mariners  would  identify  same. 
Tower  would  be  completed  when  additional  inserts 
available. 

TOWER  LISTS  EXCESSIVELY  AFTER  ACCEPTANCE  DUE  TO  WIND,  WAVES,  OR 

BOTTOM  CONDITIONS? 

o  Contractual  problems;  must  determine  whether  act  of  God, 
design,  or  construction  deficiency, 
o  Run  stress  analysis  to  ascertain  structural  problems, 
o  Monitor  future  settlement. 

DESIGN 

BPF  AT  GRADE  IS  LESS  THAN  MINIMUM  ACCEPTABLE? 

o  What  is  minimum  acceptable?  85-125  BPF  (for  42"  pile), 
o  If  85  BPF  not  achieved: 

-  Review  data  for  possible  error 

-  Drive  1  to  2  additional  feet  and  carefully  note  BPF 

-  Allow  pile  to  set-up  24  hours,  drive  1  to  2  feet  again 

-  Weld  on  an  additional  length  of  pile  from  another 
tower's  assets;  additional  pile  for  second  tower  would 
be  required  but  probability  of  such  requirement  is 
sufficiently  low  that  purchase  of  additional  pile  to 
cover  this  contingency  not  economically  justifiable. 

-  Task  A  §  E  to  reevaluate  design  and  options  during 
24  hour  set-up  after  1  to  2  foot  redrive. 

WATER  DEPTH  AT  DESIGN  COORDINATES  DOES  NOT  EQUAL  DESIGN  MLW  ±  1  FT? 

o  Contractor  required  to  conduct  bathymetric  survey  ^  1/2  mi 
o  Tower  design  tolerant  to  increasing  water  depth  criteria 
to  -1/+4  ft  MLW 

o  Positioning  of  towers  outside  1/2  mile  of  site  will 
require  complete  repositioning  assessment  of  each  tower 
by  both  NAVAIRSYSCOM  and  A  §  E.  Not  justified  at  this 


CONTRACTOR  CANNOT  MEET  HORIZONTAL  TOLERANCE  CRITERIA  (+  2  IN. 

BETWEEN  COLUMNS)? 

o  Contractor  shall  level  bottom  by  jetting  and/or  drilling 
o  Contractor  will  shim  prior  to  placing  superstructure 

RESOURCES 

LOSS  OF  MAJOR  INSTALLATION  EQUIPMENT  AT  INSTALLATION  SITE? 

o  Contractor  tasked  to  have  back-up  equipment  on  site 
o  If  derrick/barge  fails,  matter  for  surety  company 

STEEL  NOT  AVAILABLE  ON  SCHEDULE? 

o  ROICC  and  A  §  E  have  considered  material  substitutions 
o  DCAS  forms  submitted 
o  No  longer  an  issue  as  of  5/1/77 

FUEL  CRISIS  AFFECTS  THE  AMOUNT  OF  POL  AVAILABLE  FOR  JOB? 
o  Request  DCAS  assistance 

o  Navy  fuel  available  out  of  Norfolk 

GFE  NAVAIDS  DO  NOT  ARRIVE  ON  TIME? 

o  Government  provide  emergency  equipment 
o  Process  change  order  to  have  NAVAIDS  installed  when 
available 

NOTE:  As  of  6/8/77,  all  GFE  received  except  solar  panels 
for  towers  #4  and  #1  and  batteries  for  NAVAIDS. 
Batteries  and  solar  panels  are  enroute  to  Norfolk 
by  contractor's  request. 

GFE  NAVAIDS  DO  NOT  FUNCTION  DURING  TEST  OUT  OR  AFTER  INSTALLATION? 
o  Task  contractor  to  replace 

o  Preventive  Measure:  Government  has  extra  NAVAID's  avail¬ 
able.  Contractor  will  test  each  NAVAID  in  fabrication 
yard. 

o  Only  four  solar  panels  (furnished  by  {NAVAIRSYSCOM)  are 
available.  However: 

GFE  batteries  are  sufficient  for  30  days  of  NAVAID 
operation  without  recharge  from  solar  panel. 


•  M  ■  1 


■  I."; 

•  1L." 


•*-  .  -  .-w  •-  •- 


-  Each  solar  panel  has  multiple,  independent  units;  com¬ 
plete  panel  failure  unlikely  -  if  so,  CUBIC  would  have 
to  be  tasked  to  effect  repairs  within  30  days. 

THE  INSTALLATION  IS  INCOMPLETE  AND  ALL  ALLOTTED  FUNDS  ARE  EXPENDED? 

o  If  all  but  tower  #4. . .approach  customer  for  decision 

o  If  less  than  3  towers... ask  Congress  for  deficiency  funding 

UNCONTROLLABLES 

TOWERS  ARE  IN  PATHS  OF  AIR/SEA  TRAFFIC? 

o  Preventive  Measures: 

-  During  review  of  installation  plan,  reinforce  contractor 
responsibility  for  signal  lights 

Ensure  federal  agency  issues  Notice  to  Mariners 
Ensure  range  manager  (NAS  Oceana)  is  apprised  of  con¬ 
struction  tasks 

FOREIGN  TRAWLERS  INTERFERE  WITH  CONTRACTOR’S  OFFSHORE  OPS? 

o  If  trawler  on  exact  site,  wait  until  it  repositions  or 

vary  installation  site  with  ^  1/2  mile  (acceptable  limits). 

0  If  foreign  trawler  interferes,  alert  State  Department. 

Law  of  the  Sea  governs. . 

o  If  U.  S.  flag  vessel  interferes,  notify  Coast  Guard  to 
mediate  and/or  arrest,  if  necessary. 

STRIKES? 

o  Steel  Plant:  NAVFAC  P-306  provides  guidelines;  i.e. 

-  submit  DD  Form  1507  to  CHESDIV  021A  and  MAT-02L 
remain  impartial 

o  Fabrication  Yard  or  Offshore  Crew 

Brown  6  Root  is  non-union  contractor.  Allow  con¬ 
tractor  to  new-hire.  Remain  impartial. 

PERSONAL  '“."IRIES  TO  GOVERNMENT  PERSONNEL? 

o  Coast  Guard  maintains  SAR  units  at  Oregon  Inlet  (sea 

rescue)  and  Elizabeth  City,  N.  C.  (heli-rescue)  on  ready 
alert  status.  Coast  Guard  monitors  Channel  16;  rescue 
linit  could  be  on  site  within  1  and  11/2  hours. 


o  Contractor  will  maintain  FA  station  on  derrick  barge. 
Contractor  also  has  informal  contract  with  local  heli¬ 
copter  for  emergency  rescue  needs, 
o  ROICC  has  prepared  Diving  Emergency  Checklist  for  UCT 
inspection  operations. 

environmentalists  attempt  to  stop  project? 
o  Action 

-  Do  not  attempt  any  physical  action  against  person  or 
persons  at  the  site  or  remove  any  obstructions  placed 
at  the  site. 

-  Notify  Commanding  Officer,  Chesapeake  Division,  Naval 
Facilities  Engineering  Command  and  CHESDIV,  Legal 
Counsel,  immediately,  and  explain  in  detail  the 
specific  situation. 

-  CHESDIV,  C.  0.,  Code  00,  and  CHESDIV,  Legal  Counsel, 
Code  09C,  will  assess  the  situation  and  will: 

a)  Provide  guidance  on  further  action, 

b)  Notify  NAVFAC  Headquarters,  other  Navy  organiza¬ 
tions,  U.  S.  Coast  Guard  and  other  authorities  as 
deemed  necessary. 


WEATHER  CLA 
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SECTION  02420 


WEATHER  DAY  CONSIDERATIONS 

1.  GENERAL:  This  section  sets  forth  the  conditions  under  which 
the  Contractor  will  be  entitled  to  payment  by  the  Government,  at  the 
rate  bid  for  Bid  Item  1(d),  for  hours  during  which  the  combination  of 
wind,  waves,  and  swell  are  such  that,  if  operations  continue,  per¬ 
sonnel,  the  work,  equipment,  and/or  vessels  in  the  immediate  vicinity 
of  the  work  would  be  endangered.  The  determination  of  whether  or  not 
such  conditions  exist  shall  be  the  sole  responsibility  of  the  Con¬ 
tractor  to  be  made  in  accordance  with  the  principles  set  forth  in 
this  Section.  Disagreements  between  the  Contractor  and  the  Contract¬ 
ing  Officer  as  to  whether  environmental  conditions  are  such  that  work 
cannot  be  performed  shall  be  resolved  in  accordance  with  the  Disputes 
Clause.  However,  the  Contracting  Officer  will  not  direct  the  per¬ 
formance  of  this  work  over  the  objection  of  the  Contractor  in  such 
instances;  this  shall  not  affect  the  right  of  the  Government  to  seek 
payment  of  liquidated  damages  or  of  the  Contractor  to  seek  payment 
for  weather  hours,  as  may  be  authorized  by  other  provisions  of  this 
contract,  in  accordance  with  the  Disputes  procedure. 

2.  WEATHER  HOUR  DEFINITION:  A  weather  hour  shall  be  one  of  the 
24  equal  periods  of  a  calendar  day,  Saturdays,  Sundays,  and  holidays 
included,  in  which  the  Contractor  cannot  perform  for  the  reasons  set 

forth  in  preceding  paragraph. 

* 

3.  APPLICABILITY;  The  following  statements  define  when  and  under 
what  circumstances  weather  hours  shall  be  allowed  and  payment  therefore 
made  at  the  rate  bid  imder  Bid  Item  1(d): 

(a)  Weather  hours  shall  be  allowed  only  when  both  the  derrick 
barge/ ship  and  the  structures  to  be  installed  are  at  the 
installation  site.  Weather  hours  shall  not  be  allowed 


Bid  Opening  No.  1,  As  Is 

For  Bid  Opening  No.  2,  See  Amendment  No. 0004  (Copy  Attached) 
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during  transportation,  except  when  the  combination  of 
wind,  waves,  and  swell  is  such  that  vessels  or  equip¬ 
ment  necessary  for  continuing  performance  of  work  can¬ 
not  safely  leave  port. 

(b)  Weather  hours  shall  not  be  allowed  for  any  period  dur¬ 
ing  which  work  does  not  take  place  or  could  not  take 
place  because  of  any  reason  which  is  the  fault  of  the 
Contractor  or  any  of  his  subcontractors  or  suppliers 
at  any  tier,  even  though  the  weather  conditions  during 
that  particular  hour  would  otherwise  warrant  the  hour 
considered  as  a  weather  hour. 

(c)  If  the  Contractor  should  work  during  conditions  which 
would  otherwise  have  entitled  him  to  a  weather  hour, 
such  time  shall  not  be  a  weather  hour. 

(d)  Weather  hours  shall  be  allowed  only  during  the  period 
between  15  May  1977  and  15  August  1977,  provided,  how¬ 
ever,  that  the  15  August  1977  date  shall  be  extended 
on  a  day-by-day  basis  for  each  24  weather  hours  in 
excess  of  312  which  occur  after  15  May  1977.  The 
Contractor  shall  assume  all  weather  risks  prior  to  or 
subsequent  to  such  period. 

(e)  The  clause  of  this  contract  entitled  "Variation  in 
Estimated  Quantities"  shall  not  apply  to  any  varia¬ 
tions  in  the  number  of  weather  hours. 

*4.  WEATHER  DELAYS  INCLUDED  IN  SCHEDULE;  The  completion  sched¬ 
ule  set  forth  elsewhere  in  this  contract  is  predicated  upon  the  assump¬ 
tion  that  the  Contractor  will,  during  the  period  15  May  1977  through 
15  August  1977,  be  precluded  by  weather  conditions  from  working  on  312 
clock  hours.  The  15  August  1977  completion  date  will  be  extended,  if 
more  than  312  weather  hours  are  encountered,  in  accordance  with  the 
clause  of  this  contract  entitled  "Termination  for  Default-Damages  for 
Delay-Time  Extension." 

5.  BID  EVALUATION:  For  bid  evaluation  purposes  only,  bids  will 
be  evaluated  on  the  assumption  that  312  weather  hours,  for  which  compen¬ 
sation  will  be  paid,  will  be  encountered. 
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6.  WEATHER  HOUR  GUIDELINES:  Outlined  hereinafter  are  cer¬ 

tain  environmental  conditions  which,  in  themselves,  will  be  deemed  as 
authorizing  payment  for  weather  hours  during  which  the  indicated  type 
of  work  was  to  be  performed,  if  in  fact  work  is  not  performed.  The 
term  "wave  height"  as  used  hereinafter  refers  to  the  significant  wave 
height  which  is  the  average  height  of  the  upper  one-third  of  the  waves 
in  a  wave  train. 

6.1  Position  Survey:  Placing  the  buoy  marking  the  installation 
site:  Wave  height  exceeding  8  feet. 

6.2  Installation: 

6.2.1  Placing  derrick  barge/ship  anchors;  Wave  height  exceeding 
8  feet. 

6.2.2  Template:  Operations  to  set  the  template  may  not  be  initi¬ 
ated  unless  environmental  conditions  and  predictions  are  favorable  to 
complete  the  operation  without  shutdown  beginning  with  the  lifting  of 
the  template  from  the  cargo  barge  through  flotation,  upending  and 
setting.  Actual  or  predicted  heights  in  excess  of  4  feet  if  a  derrick 
barge/ship  is  used,  or  in  excess  of  6  feet  if  a  self-elevating  barge  is 
used,  are  considered  adverse  to  the  completion  of  this  sequence. 

6.2.3  Piling: 

(a)  Offloading  and  stabbing  piling:  Wave  heights 
exceeding  6  feet. 

(b)  Continuation  of  pile  driving  already  commenced: 

Wave  heights  exceeding  8  feet. 

(c)  Jetting  of  piling;  Wave  heights  exceeding  6  feet. 

(d)  Piling  soil  ^lug  removal:  Wave  heights 
exceeding  6  feet. 

6.2.4  Superstructure  lifting  and  setting:  Wave  heights  exceeding 
5  feet. 

6.2.5  Personnel  working  at  the  template  walkaway  level:  Wave 
heights  exceeding  6  feet. 
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6.2.6  Derrick  Barge/Ship:  The  derrick  barge/ship  may  be  moved 
back  from  the  template  when  wave  heights  exceed  12  feet. 

6.2.7  Self-Elevating  Barge:  The  self-elevating  barge  may  not 
atten5)t  to  lower  into  the  seas  and  pull  back  from  the  template  when 
wave  heights  exceed  6  feet. 


***END*** 
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AMENDMENT  NO. 0004 


SECTION  02420 

WEATHER  DAY  CONSIDERATIONS 

3.  APPLICABILITY:  Delete  the  existing  paragraph  3  in  its  entirety 
and  substitute  the  following: 

"3.  APPLICABILITY:  Weather  hour  delays  associated  with  trans¬ 
portation  shall  be  subject  to  Clause  Five  -  Time  Extensions  and 
Disputes  clauses  of  the  General  Provisions.  The  following 
statements  define  when  and  under  what  circumstances  weather 
hours  shall  be  allowed  during  installation  and  payment  there¬ 
fore  made  at  the  rate  bid  under  Bid  Item  1(d): 

(a)  Weather  hours  shall  be  allowed  only  when  both  the 
derrick  barge/ship  and  the  structures  to  be  in¬ 
stalled  are  at  the  installation  site. 

(b)  Weather  hours  shall  not  be  allowed  for  any  period 
during  which  work  does  not  take  place  or  could  not 
take  place  because  of  any  reason  which  is  the  fault 
of  the  Contractor  or  any  of  his  subcontractors  or 
suppliers  at  any  tier,  even  though  the  weather  con¬ 
ditions  during  that  particular  hour  would  othendse 
warrant  the  hour  being  considered  a  weather  hour. 

(c)  If  the  Contractor  should  conduct  operations  during 
conditions  which  would  otherwise  have  entitled  him 
to  a  weather  hour,  such  time  shall  not  be  a  weather 
hour.  However,  Contractor's  effort  to  perform 
"miscellaneous"  work  such  as  repairs  or  equipment 
maintenance  will  not  preclude  the  time  being  con¬ 
sidered  a  weather  hour. 

(d)  Weather  hours  shall  be  allowed  only  during  the  period 
between  15  May  1977  and  the  contract  completion  date 
defined  elsewhere  in  this  contract. 


(e)  The  clause  of  this  contract  entitled  "Variation  in 

Estimated  Quantities"  shall  not  apply  to  any  variation 


in  the  niunber  of  weather  hours.  The  rates  specified 
in  Bid  Item  1(d)  shall  be  appropriate  regardless  of 
actual  number  of  weather  hours  incurred." 

4.  WEATHER  DELAYS  INCLUDED  IN  SCHEDULE;  Delete  the  existing  paragraph 
and  substitute  the  following: 

"The  completion  schedule  set  forth  elsewhere  in  this  contract 
is  predicated  upon  the  assumption  that  the  Contractor  will, 
during  the  period  15  May  1977  through  the  contract  completion 
date,  be  precluded  by  weather  conditions  from  working  on  312 
clock  hours.  The  contract  completion  date  will  be  extended, 
if  more  than  312  weather  hours  are  encountered,  in  accordance 
with  Clause  Five  -  Time  Extensions." 
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IID-R163  321 
UNCLASSIFIED 


ERST  COAST  AIR  COHBAT  HANEUVERIN6  RANGE  (EC/RCNR)  OCEAN 
TONER  CONSTRUCTIO.  .  <U>  NAVAL  FACILITIES  ENGINEERING 
COHHAND  NRSHINGTON  DC  CHESAPEAKE. .  NRR  7S 
CHES/'NRVFRC/'FP0-l-78<4>  F/G  13/13  NL 


QUiKTITr 


1 

1 


Jacket  f)  for  81'  Water;  True  Length  101 '3* 

145  Tons 

Jacket  M  for  105'  Hater;  True  Length  US'S" 

IBS  Tons 

Deck  Superstructure  f1 

150  Tons 

Deck  Superstructure  #4 

150  Tons 

MAIN  PILE  PLATFORM  f1 

42“  00  Piling  UB'I*  1g.  Tag:  P-l-l 

42  X  1-3/4  H  Pipe  12'  1g. 

42  X  1-1/2  H  Pipe  134'  1g. 

42  X  2.00  U  Pipe  2'1''  1g. 

147  Tons 

42"  00  Piling  57'  1g.  Tag:  P-2-1 

42  X  2.000  H  Pipe  22'  1g. 

42  X  1-3/4  H  Pipe  35'  1g. 

67.5  Tons 

42*  00  Piling  £7'  1g.  Tag;  P-3-1 

42  X  2.00  H  Pipe  67'  1g. 

85.5  Tons 

42“  00  Piling  61'6*  1g.  Tag:  P-4-1 

42  X  2.00  H  Pipe  61'6*  1g. 

79.5  Tons 

MAIN  PILE  PLATFORM  M 

42*  00  Piling  57'3*  1g.  Teg:  P-2-4 

42  X  2.00  U  Pipe  57'3*  Ig. 

73.5  Tons 

42*  00  Piling  57'3*  Ig.  Tag:  P-3-4 

42  X  2.00  U  Pipe  57'3“  Ig. 

73.5  Tons 

42*  00  Piling  62'3*  Ig.  Tag:  P-4-4 

42  X  2.00  U  Pipe  62' 3*  Ig. 

79.5  Tons 

42"  00  Piling  56'6’  Ig.  Tag:  P-5-4 

42  X  2.00  H  Pipe  56'6*  Ig. 

72  Tons 

INSERT  PILES  PLATFORM  #4 

33"  00  Piling  30'3*  Ig.  Tag:  P-5-1 

33  X  1.000  H  Pipe  30'3*  Ig. 

IS  Tons 

JACKET  TO  PILE  SHIMS 

1"  Plate  18-5/8"  x  3'-l/2* 

1-1/8*  Plate  18-5/8*  x  3'-1/2“ 

SHirPING  m  ROUTING  INSTRUCTIONS 


SHIPPING  HEIGHT  .. 
oat:  shippeo _ 


HETNCO  or 
SHIPMENT  — 


RECCIVED  BT 


SHIPPING  MANIFEST 


limil  A  ROOT,  me.  HtSIlMI 

iiiipprt  iitnisi'iitKt  iwiiin  co.ism.|.nii/T  or  »■>«■■■«  nwou  ouit  a.  ni  » 


AUTHOR  I Tr. 


APfROVAL . 


UHITFD  STATtS  IIAVT _ BAR  JM 

OffSlIOKC 

KITTT  IIAHK,  HORTH  CAHOllHA _ 


UIIIT  (UANTirr 


DESCRIPTIOH 


3-Hlc  OtcRet  12  for  93’  U»ttr  Trut  Length  T13*3* 
3-Pi1e  Jtcliet  13  for  T05*  Hater  True  Length  12S'3‘ 


HAIM  PILL  PLATLORH  12 


42*  Piling  17«’l*  Ig.  Teg:  P-1-2 
42  X  2*  Hall  Pipe  176'  Ig. 

42  X  2-1/2*  Hall  Pipe  2’1*  Ig. 


42*  Piling  57’3*  Ig.  Tag:  P-2-2 
42  X  2*  Hall  Pipe  57’3*  Ig. 


42*  Piling  57*3*  Ig.  Tag:  P-3-2 
42  X  2*  Hall  Pipe  S7'3*  Ig. 


42*  Piling  57'3*  Tag:  P-4-2 
42  X  2*  Hall  Pipe  57’3*  Ig. 


42*  Piling  5S*  Ig.  Tag:  P-5-2 


MAIN  PUL  PLATFORM  #3 


42*  Piling  37*  Ig.  Tag:  P-2-3 
42  X  2*  Hall  Pipe  37’  Tg. 


42*  Piling  52’  Ig.  Tag:  P-3-3 
42  X  2*  Hall  Pipe  52’  Ig. 


42*  Piling  57*  Ig.  Tag:  P-4-3 
42  X  2*  H  Pipe  57*  Ig. 


42*  Piling  56’  Ig.  Tag:  P-5-3 
42  X  2  Hall  Pipe  56'  Ig. 


16*  00  Coat  Fenders  w/tires 


30*  Cast  Steel  Boat  Cleats  u/Base  Plate 


Stairway  w/fixed  Handrails  Tag:  1-39-57 
1  X  3/16  Serr  Bar  Grating  Galy  3'x20' 


Type  B 

JjyDr-C _ 


SIlirHIIIG  Aim  ROUT  I  MG  INSTRUCT  I  OSS. 


SllirPIIIO  LTICIIT  ._ 


DFIIIOfl  OF 
SHI  nil  NT  _ 


NATL  SIIIITin. 


I.rci  ivt  o  BY _ 


170  Toic 


185  Tons 


225  Tons 


73.5  Tens 


73.5  Tons 


73.5  Tons 


70.5  Tons 


73.5  Tons 


26.81  Tons 


BOAT  LAUDING  HANDRAILS  PLATFORMS  2  A  3 


vr; 


SHIPPING 

MANIFEST 

BKuuii  r.  imiT,  INC.  i/isiriw 

SHIPPER  JIl  WyjJUll.-UAimit-Ctill'dlt.POlHT  OF  ORItlM_CULEUS.JIAlf.01l _ iUJHEJL_l92L 

AUTHORITY 

APttOVAL _ _ _ _ 

•Ml IP  TO 

UIIIILD  STATES  IIAVT 

BSR  JOB  B3-S3S7 

ADDRESS _ 

on  SHORE 

KITTY  ll/tUK,  NORTH  CAROLINA 

UNIT 

(UANTITY 

2  DESCBIPTtON 


JACKET  ll/illDRAUS 

Typo  D 
Type  t 
Type  f 
Type  G 

S/16*  X  CO  X  240  Checkered  Floor  Plate 
RIGCIHC.  ON  JACKnS 

PLATFOKH  n 
3-1/2*  X  73*6*  Slinss 
3-1/2*  X  82‘11*  I9.  Sllngi 
3*  Safety  Shackles 
5*  Turjibuckles 
PLATFORM  n 
3-1/2*  X  73‘6*  SHngs 
3-1/2*  X  82’11*  Slings 
3*  Safety  Shackles 

39-1/4*  00  X  625  W  X  7’  Ig.  Stabbing  Point 
Material  for  Temporary  Work  Deck  as  followst 

12  ea.  21*  x  621  WF  Bean  2’4-l/2*  Ig. 

4  ea.  IB*  x  SOf  WF  Bean  7 '10*  Ig 

24*  X  18*  Used  Tires  (Extra  for  Boat  Landings) 
42*  00  X  S'  I9.  Buoy  w/300  LF.  3/4*  Cable 


Fllll'PlIlC  AhO  ROiiriKG  IHSTRUCriCNS 


SHIPP  INC  VEICIIT  . 

IIFTHOn  OF  1 

SMIIIIIHI _ 

DATE  SMiriTD 

19 

RECtiyFD  BY 

HCCCinO  DY 


SHIPPING  MANIFEST 


CESC»irTIO)l 

PACE  ? _ _ 

12-3/4*  X  37S  H  Pipe  1  »  13'  REQUISITION  HO.  OBS161 
6-S/B*  X  432  U  Pipe  1  »  43'3*.  1  >  42*7*  REQUISITIIXI  08SIS 

1- 1/2*  S/80  U  BU  Pipe  4  »  21'  REQUISITIKI  HO.  OBSISB 
e-S/8*  X  280  H  Pipe  1  •  22'10*  REQUISITION  NO.  085158 
4*  Full  Hole  Drill  Pipe  3  •  30'  REQUISITION  HO.  08S158 

2- 3/8*  Tubing  27  Jts.  REQUISITION  NO.  0BS143 

1*  S/80  PE  BU  Pipe  4  »  21'  REQUISITION  HO.  08S162 

Schrxrm  Hod  425/350  Hi-Pressure  Air  Coopretsor  S/H  586729 
REQUISITION  Ito.  097667 

HALllBURTON  MATERIAL 

Twin  Skid  nounted  il-T'400  Hud  Puiq>  (S35  w/fuel  txnk  loose 

5*  Blow  hose 

2*  Tub  Swedge 

Low  Pressure  Mixer 

High  Pressure  Mixer 

Hopper 

High  Pressure  Mixing  Manifold 
4*  Hixing  Manifold 
1-1/2*  Rubber  Hixing  Lines 
Hixing  Tub 
5*  Tub  Suction 
5*  Suction  Hoses  10'  1g. 

2"  Chicksa><  Swivel  Joints 
2*  X  10'  Steel  Hose 


kcccivrn  hy 


. . 


SHIPPING  MANIFEST 

UMMI  t  ItOOT,  me.  HL!iTlWt 

yiiimi.  HIHI!.l‘Hll:r.  IWtim:  C0:i5TII|.fliiir  of  tMilcill  GKrrHS  IIAYOU  JUlt  It.  l«  7( 

AUlllORITr _ _ _ APHlOVAl - - 

ruiB  TA  UlITtD  S1ATCS  liAVY  R&K  JOB  03-5357 

SHIP  TO - - - - - 

inn«r«  KITTY  IIAIK,  HOKTII  CAROLIHA _ _ _ 


ITEM 

UHIT 

QUmiTY 

OESCRIPTIOH 

PAGE  6 

56. 

ca 

1 

MISCELLANEOUS  MATERIAL 

Tc«i;ioriry  WorL  Deck  w/60  ca.  1-1/2"  S/60  Tcup.  Handrails 
6‘5-1/2‘,  and  3  ea.  Support  C1a^>s 

Grout  Line  A-Fraoe  (2  pcs) 

57. 

ca 

1 

58. 

m 

1 

30*  Rotating  Scratcher 

59. 

B 

2 

20"  Central Iters 

60. 

fl 

2 

26*  Centralizers 

61. 

B 

2 

32*  Centralizers 

62. 

LF 

600 

Jet  Pipe  6*  Drill  Pipe  w/Head  and  nozzles  13  Jts. 

63. 

LF 

600 

Airlift  6*  Return  and  1-1/2*  Airline  9  Jts. 

66. 

m 

2 

Airlift  6*  Discharge  Heads 

65. 

B 

2 

Calweld  Drilling  Rigs  on  Inclined  Skid  Bases 

66. 

ca 

2 

6"  X  26*  Ig.  Kelley  Joints 

67. 

ca 

2 

6*  Drill  Pipe  Elevators 

68. 

1 

ca 

6 

32*  Hole  Opener  Bits 

69. 

ca 

3 

20"  TrI-Cone  BIU 

70. 

ca 

2 

26*  TrI-Cone  Olts 

71. 

jts 

37 

6*  Drill  Pipe 

72. 

ca 

3 

26*  00  X  26’  Drill  Collars 

73. 

ca 

1 

20*  00  X  12’  Drill  Collars 

76. 

ea 

1 

16"  00  X  20’  Drill  Collars 

75. 

ea 

1 

20*  00  X  22'  Drill  Collars 

76. 

ca 

2 

26*  00  Stabilizers 

77. 

ea 

5 

Pipe  Support  forks 

78. 

ca 

2 

HcKissick  3  Sheave  Blocks 

79. 

ea 

1 

McKissick  2  Sheave  Blocks 

SHIPPIIIG  AMD  COUTIKC  IIISTRUCTIO.YS 


SIMPPIHG  KEIGIir  . 
DATE  Sllll’I’lU _ 


_  IIF.TIIPO  OF 

SlllPlltlll - 

19 _ 

stccivro  iiY 
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SHIPPING  MANIFEST 

t  KUOr,  INI.  HLSUim 

^■IIPI-CI.  lirillSnil  KC  WIMIIC  UtlMli.  |.niiiT  or  Oinr.lll  Clin  tK  IIATdU  JUHrB.ia77 


AUTIIOKITY. 


APHIWAL . 


JKIIUD  SIAirS  IIAVT _ 

UKISIIUKL 

KITTT  IIKIK,  IIOHTII  CAK01.IHA 


DUUdOA^!; 


SHIPPKIG  AND  ROUTING  IIISTRUCT I ONS 


Siilrniiri  wi  ir.iiT 

llETlimi  OF  . 

SHiriirHi 

n,\ic  siiii'.-rn 

ro  . 

Krccivrp  ur  . 

I 
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APPENDIX  D 


TYPICAL  TOWING  SURVEYOR’S  REPORT 


':^VT3ywVWrTY^ir*  rv’  J'-  X 


United  States  Salvage  Association,  inc. 


14  WALL  STREET 

“■•"511.9460 

ImrccTioii  *  Loaoinc, 

StOWIUCi  ^CUIIHC  lOUirMCMT 
And  Trip  in  Tow 


NEW  YORK,  N.  V.  10005 


July  6,  1977 


CRN  HEMISPHERE  MARIA 
^RCC  AM  262" 


TIm  YiwflwfaRai  W  iktt  Amwimam  rR  rmrm#*  ••  tMAMtiM  tWowokM*  »r^.  wHurJ—J  »RRifcw<  vNhwwi  MRaMR*  »»J  m*  At  «•» 

4M>Mt  rb4  ibi  rrW  rH  RtWf  MfMYA,  Rsf  WfWR  *a4  oriiImrr— .  MR  mtdt  »tA  ttarntd  ittmmnt  RRR  RaRfRRi  M  im^  (mRimwM. 

I  VRiIr  (U  WlwRtiRRrftte  af  W  I'mm^  W«r  Mtft  ARMMRMRwa.ta*  bRRRaMiiWiR  bRMRA^RRRart  M  mIr<i  •••pRWM  tarttfart.  tm- 

Mrthi  (r^rmmriiyrr  <aJ  RfRMR  RaJ  —  ittmit  ikpa  ih*  (•axtaai  a#  iba  il*Mn>M*aa  r<#  fmfftf  ttttmttd.  armWi  iha  AiMMMaa  oaf  a»  aMMR't.  RiRima»t.  tmnt  pan, 
#•#••••««.  (RfiYMMRitMRai  RARRM  •»»  awAat  Ra*  ON  ■•«•«#.*>  ahRRRMf  I.*  bfU  n  .Raa««M«  (m«  4#*  RMaR  af  paAf  •*  "*/!}•*•***  A»»MiR»MaR  mW' 

••tuii.  «a|>l**yMi.  ••RRRtRMRiiYRi  at  RttaM  Rat  tioll  iNr  Atuniatiaa  at  a*  aNxM*  at  ata«««at«  aaRat  a<^  aMtaMwaatt*  aktttta*  ba  hafa  ttYfaMiblt  tat  »af  taactatRtf. 


)  TImi  ikt  aatatMRiiaa  laatatatA  la  abt<  aaA  all  atiMt  ttRxtit  a 


I*  aal»  tltat  t  aattaa  *a  tW  MttMaaa  af  at  aa^  >bt  alaattttaaa  at  tai  h  Ratitfata. 


*tN!•M4a^^  Cta.tt>Lat\*^M*Ba4tt  aa.tt.aaofTaitt  ikt'l  tbo  m  4tat*MtM  ha  attJ  •a  •t.aat.  •NM^at^W  oMttMt  RanhtM.  ttlt  M%l*ARt  trf  aay  tnattn  at 

•f.  a . .  ai  .a  laaat.iM.a  aah  iht  aat.  kttt.  mU  taatigtf . .  plt>lF>  Itttfht.ag.  Ittt.ag  btttag  at  tbatttt  ml  amp  Rttatl.  iRtga  at  athtt  ^a^tYf.  RM  d  ta  a<aA  thafl  ha 

Rail.  ymJ  amd  ml  RatMto  taj  thtll  Rat  bt  baR4taf  aa  tatwRi 


m  aalf  tt^atti  taihatttt^  hf  <4t  Ataatiatta 


7  ho  ft  Rati  »md  rH  witM  t«  M  t< 


ItRtgattaan^taatRgiht  ttaa,  bat  aab  tha  aaJttwtaAiag  that  tl 


Rcport  or  iRsrccTioH  Mtoc  at  tmc  urocrsicnco  survctor  or  TMt  Unitco 
States  Salvacc  Association,  Inc.  on  June  10,  23  ano  2k  and  July  J  ano  6, 
1977  4T  ■■c  REOucsT  or  BtowN  A  Root,  Inc.,  Western  HcHisPHERt  Marine  Con¬ 
struct  ion  ON  THE  B*roe  "km  262",  2627  Gross  Tons,  298924  OrriciAi  Number, 
Broun  A  Root,  Inc.,  Marine  Operators  Division,  Owners,  Brown  A  Root,  Inc., 
Western  Henispmerc  Marine  Construction,  Operators,  in  order  to  ascertain 

THE  SUITAtlllTY  or  LOAOINO,  STOWINC,  SECURIHC  Or  COUIPHCNT  ANO  TRIP  IN 
TOW  or  THE  Tue  'KEVIN  S.  CANOICS'  rROM  Houston,  Tesas  to  Kittthavr,  North 
Carol ina. 


Messrs.  L.  Cowan  Representino 

0.  Ulert  Representing 


Brown  A  Root,  Inc.,  Western  Hemisphere 
Marime  Construction 
Brown  A  Root,  Inc.,  Western  Hemisphere 
Marine  Construction 


An  unmanned  occn  caroo  rarge  guilt  or  steel  welded  construction, 
euiLT  sT  GuLrpoRT  Shipbuilding  Corporation,  Port  Arthur,  Texas  in  1969. 

A  STOCRLCSS  ANCHOR  IS  riTTEO  AT  THE  BOW  AMO  CENTERLINE  WITH  APPROXIMATELY 
2000'  or  I3'  DIAMETER  CABLE  OPERATED  BY  A  DIESEL  ENGINE  DRIVEN  WINCH. 

The  oargc  is  pitted  with  an  internal  baliastimg  system  which  serves  all 

COMPARTMENTS. 


Lenctmi  25O'  Breadth]  75'  Dcpthi  i6' 

Drapt  by  Load  Linci  II'I^'  rRccBOARo  by  Load  Linci  4'II-3/4* 


The  barge  was  built  under  the  surveillance  or  the  American  Bureau  or 
Snipping  and  is  cntcrco  in  the  Record  with  the  stmbols  Maltese  Cross  AI 
Barge,  Culp  or  Mexico  ^crticc. 
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CASC  NO.  5l» -91480  -3- 

A  coHricTC  iHimita  M«MirctT  i*  oh  rite  m  thc  Houston,  Tcxas  office 
Of  UniTCO  iTATCS  SaivACC  ASSOCIATION,  InC.,  If  NCOUIRCO. 


Bnomh  &  Root,  Inc.,  Naval  Ancmitcctunc  Dcrantmcnt,  Houston,  Tcxas 
fXCfAXCS  A  Txif  IN  Tow  CALCULATION  fON  BancC  “M-I  262*  LOAOCe  WITN  1320 
SHORT  TONS  Of  OCCK  CARGO.  A  COfT  Of  THIS  LOAO  OUT  CALCULATION  IS  ON  fILC 

IN  THC  Houston,  Tcxas  Office  or  Unitcd  Statcs  Iialvagc  Association,  Inc., 

If  NCOUIRCO. 

Thc  barcc  was  noorco  to  thc  oock  or  Brown  fc  Root,  Inc.,  Harinc 
0  CRATORS  Division  at  Houston,  Tcxas,  aho  thc  couiphcnt  was  loaocd  with 

Thc  units  or  couirncnt  wcrc  stowco  in  accoroancc  with  thc  loao  out 


Thc  abovc  loading,  stowing  and  sccurinc  was  cohrlctcd  without  incidcnt 
JUNC  24,  1977. 

RCCONTCNOATIONSi 

I.  It  is  rccohhcnoco  that  it  sc  octcrhinco  that  tnc  scantlings  or  thc 

VCSSCL  ARC  SUCH  THAT  THC  HULL  HILL  HOT  BC  OVCRSTRCBSCO  IN  SCA  COHDI- 
TIOUS  which  CAN  BC  CXfCCTCO  OH  THC  fROPOSCD  VOTACC  AND  THAT1HIB  BC 
OCHONSTRATCO  BT  CALCULATIONS  CARBICO  OUT  ST  A  RCCOGNItCO  CONSULTANT. 

A  COAT  Of  THC  CALCULATIONS  TO  SC  HAOC  AVAILABLC  TO  THIS  ORGAN  1 1 AT  I  ON. 

It  is  ruRTHCR  RCCOHHCNOCO  THAT  THC  CALCULATIONS  RCfLCCT  THC  CXISTING 
SCANTLINGS  Of  THC  VCSSCL  AND  THAT  THC  CALCULATIONS  NOTC  THIS  PACT. 

Thc  tcchnical  stuot  shouls  chbracc  statics  and  otnanics  and  should  in- 
eiuoc  ruLL  particulars  or  ORXfT,  trin,  collision,  rolling,  pitching, 
HCAVC  AND  hull  BCNOING  AHONG  WAVCS. 

Particulars  or  thc  sccuring  ocvicc  to  sc  octcrhinco  st  thc  consultant 

AND  thc  CNTIRC  physical  sccuring  ARRANGCHCNTS  CHCCXCO  ST  THIS  ORGANI- 
tAT ION. 

Two  (2)  copies  Of  OCTCRHINATIOHS  AHO  CALCULATIONS  OCVCLOPCO  ST  THC  CON¬ 
SULTANT  TO  BC  HAOC  AVAILABLC  TO  THIS  ORGAHICATION  AS  SAHC  ARC  OCVCLOPCO 


It  is  uhocrstooo  that  action  or  this  orcanication  in  this  phasc  is 

LIHITCO  to  thc  rORHULATION  Of  TNC  PROPOSCD  CHARACTCR  AND  CALCULATIONS 
Of  PURSUIT  AS  OPPOSCO  TO  THC  ClICCKINC  Of  THC  PROPRICTT  Of  CALCULATIONS 
AND  APPROTAL  WILL  BC  SO  OUALIflCO. 

2.  Thc  oottoh  chords  or  trahsvcrsc  trusscs  in  roxwARo  raxc  cohparthcnt 

AND  No.  I  TANK  COHPARTHCNT  POSITION  ON  TOP  Of  THC  LONGITUDINAL  fRAHCS 
rilLCII  PLATCS  ARC  TO  OC  flTTCO  TO  THC  TRAHSVCRSC  HCHOCRS  BCTWtCH  THC 
LONCITUDIUALS  AHO  CXTCNOCO  TO  THC  OOTTOH  PLATC)  THIS  PLATC  TO  BC  fULLT 
WCLOCD  TO  OOTTOH  PLATING,  ONC  (I)  LCC  Of  THC  LONGITUDINAL  AND  THC 
BOTTOH  CHORD. 

3.  SUITASLC  TOWING  PADS  TO  DC  IHSTALLCD  ON  fORWARD  CHD  Of  BARGC,  BUIT- 
ADLT  RCINfORCCO  AND  TICD  INTO  BARGC  fRAHING. 

I4.  SuiTADLC  AHCHOR  TO  DC  flTTCO  OH  BILLBOARD  WITH  ANCHOR  CABLC,  APPROXI- 
HATCLT  300’  IN  LCNCTH,POR  CHCRGCNCT  USC. 

Towing  vcsscl  to  bc  haoc  availablc  fOR  survct  prior  to  dcparturc  or 
TOW.  A  SCAGOING  TUG  NOT  TO  BC  HORC  THAN  1200  HORSCPOWCR.  If  A 
LAKGCR  TUG  IS  USCO,  fURTNCR  R C C OHHC HOAT I  ON S  COVCRINC  SPCCD  Of  AOVANCC 
HILL  BC  ISSUCD. 


"y  rx  "J*  •CV'3»"^  ir^TF.ETtCTrL~’S  T^i.nrv^  sr-^rx-^ruw. 


i 
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CASE  NO.  5^1-9480  -4- 

6*  Ati  MANNOtc  covcirt  ?•  ac  acn^vea*  aoM^AaTMcara  aacaca»  aiaca  and  aat 
ricco  roR  intcrnal  iNaRtcTieii.  Ca*  race  ccRTiricAic  tTATike  sArc  roi 
MCN  TO  ec  issuce. 

7>  Ail  hanholc  cevcia  and  dick  ritTtMcs  to  at  maoc  watcrticht.  Ir  Twiat- 
TO-LOCA  TTAt,  aTRONCBAcaa  TO  Bc  iNaTALLto  TO  accutt  coviaa. 

8.  BaRGI  to  St  riTTCO  WITH  OAT  LIGHTS,  BIGHT  SIGHALS,  SHAPtS  ABB  LIBHTS 
AS  RCGUIRCO  BT  RCCULATORT  BBOItS. 

SulTABLt  RCCOVCRT  tHCRGCNCT  TOW  HAHBCR  HITH  rLOATIHB  PICR  UP  LIHt  TB 
BC  lUSTALLCO  ON  BARGC. 

10.  CnGINCS  and  PUHP  NACNINCRT  LBCATCO  OH  TOP  or  CARBB  TAHRB  TO  OC  PRO' 
TCCTIO  rROH  SCAS.  (Nonc  riTTto). 

11.  On  eOHPLCTlOH  or  ballasting  or  LOAOIHO  OAROC  rOR  tow,  hatcrlihc  to  bc 
NARKCD  at  CACH  RAKC  CORNtR  WITH  HIGH  VIBIBIIITV  TCLLOH  PAINTCD  NORI' 
ZOUTAL  HARR  6"  WIOC  ANO  48"  LONG. 

12.  All  tanrs  to  at  cmptt  or  pull  to  prcclubc  thc  crrccT  or  rate  suorAcc 

LIQUID. 

13.  VCNTS  ANO  AIR  tSCAPta  TO  Bt  CLOSCD  AND  HAD!  HATCRTIGNT  CRCtPT  THOBC 
LtAOING  TO  TANRS  CONTAINING  LIOUIOS. 

lU.  OargC  to  at  SICNTtO  on  ortoocr  or  oatc  or  last  drtdocring  givch. 

13.  ThCSC  RCCONHCNOAT ions  arc  PRCLIHIHART  in  NATURC  ANB  ADBITIONAL  RCCOH' 
NCHOATIOMS  hat  bc  ISSUtO,  AS  rouuo  APPLICABLt,  APTCR  ruRTMCR  INSPCC' 
TION  DURING  PRtPARATIONS  TOR  THC  VOTAGC. 

Rccohhcndation  Nos.  I  through  15  hcrc  garrico  out  in  a  hanncr  satis- 
rACTORY  TO  THC  UUOCRSIGNCB  PRIOR  TO  OCPARTURC  Or  TNC  TOW. 


TUG  "KCVIN  S.  CAIOICS* 


507960  OrriciAL  NuHBCR  192.75  Gross  Tons 

Thc  Tug  "KEVIN  S.  CANDIES"  is  A  Twin  acRcw  all  wcldcd  stccl  towboat 

with  a  HOOCL  HULL,  CURVtO  SrCH  AND  CLLIPTICAL  STCRN,  BUILT  IN  NASHVILLC, 
TCMNCSStC  AT  NaSHVILLC  OrIDCC  ANO  IRON  WORRS. 

DINENSIONSs 

Lcngtni  I30'  Brcaoth]  32*  OCPTHI  19' 

Light  ORArTi  10*5"  Marihuh  Oract  Opcratinc:  17' 


Thc  vcsscl  carrics  a  crcw  or  scvcn  (7)  Ancrican  citizcnb  docuhcntcd 
BT  THC  Uhitcd  Statcs  Coast  Guard,  out  (l)  or  whoh  is  thc  Mastcr  and  a 
OUALiriCO  NAVIGATOR. 

navigation  and  COPftJNICATION  €OUIP^€NTs 

Radio  tclcphoncs  consisting  or  sinclc  sidc  band,  WIT,  AM  Harihc,  and 

AOr,  LORAH,  two  (2}  RADARS,  GYRO  COHPASS,  HAGNCTIC  CDHPASS,  RADID  DIRCCTION 
riNDCR,  FATHONCTCR  ANO  AUTOHATIC  PILOT. 

MACHINCRYi 

Thc  hain  propulsion  is  two  (2)  Elcctro  Motivc  oicscl  cngincb,  Modcl 
I2-645*C5.  cacm  driving  a  sinclc  propcllcr  through  a  clutch  and  rcduction 
GCAR  WITH  A  RATIO  Of  4.5::!,  TOTAL  MAAIHUN  ORARt  HORSCPOWCR,  4,700. 


I 
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CASE  NO.  5*1-91180  -5- 

TmC  VCStCL  IS  riTTCO  WITH  SUITASLC  AUHILIAST  HAtMINlST  rOH  THC  NOIIHAl 
OPCRATION  or  A  VtStCL  Or  THIS  Sill  AHO  TTPC. 

OhI  (I)  8*  POSTAOLl  CASOIIHC  CHClHt  OHITIH  PUHP  WITH  SUCTION  AHO  OIS- 
CHAAOC  HOSC  AHO  SPARC  rUCL  ON  OOARO. 

rut;Lt. 


ruCL  CAPACITT  120,000  OALIONS 

TuCI,  ON  OOARO  110,000  OALLORS 

ruCk  COHSUHCO  OAILT,  2*1  HOURS  CALLORS 

TavING  EODIPKCNTi 

ONC  (I)  TOWIHO  HACHINl  flTTCO  WITH  2000'  Of  2*  OIAMCTIR  STCCL  CAOLC. 
Two  (2)  l-Vl"  >  9O'  fOWIHC  SRIDLC  CAOltS. 

1000'  or  1^  ciRCUHrCRiNCC  htlon  towihs  hawscr  as  sparc. 

Two  (2)  12*  c iRcuHrcRCHCC  a  25O'  nylon  surci  ropi. 

Nuhcrous  itchs  or  sparc  towing  scan  oh  ooaro. 


TOWING  AnRANGEMCNTSi 


ThC  two  RRIOLC  CASLCS  WlRC  ATTACHCO  TO  HCAYY  S 
AHO  starooaro  siocs  or  thc  oargc  auo  passco  through 
Thc  lcao  CROC  or  thc  towing  sriolc  wcrc  sccurco  to 
Ropc.  Thc  lcao  cho  or  thc  nylon  surcc  ropc  was  att 
towing  caolc. 

All  conncct ions wcrc  maoc  with  sArcTY  oolt  typc 
IN  PLACC  PRIOR  TO  OCPARTURC. 


rccL 

tow 

STCC 

t  Cl 

tmc  t 

uos 

achco 

TO 

SHAC 

■  vtl 

PAOS  OH  PORT 
OSCO  CHOCRS. 
NTLON  SURGC 
thc  tugs  STCCL 


WITH  RCCPCRS 


WhILC  THC  SUeUCCT  OAROC  APPCARS  TO  SC  Or  USUAL  OtSIGN  AND  CONSTRUC¬ 
TION  AND  OARGtS  or  ITS  TYPC  ARC  HOT  IHrRCOUCNTLY  USCO  IN  SCRYICC  IN  OPCN 
WATCRS,  IT  HAS  eCCN  rOUNO  THAT  SUCH  OARCCS  HAY  01  SUSJCCT  TO  SLAHHINS 
OAHAOC  WHCN  TOWCO  IN  SUCH  WATCRS.  No  OC TCRN I N AT  I  ON  HAS  RCCN  MAOC  DY  THIS 

Association  as  to  thc  inhcrcnt  structural  intcgritt  ano  strcrgth  a  thc 
SUOJCCT  OARGC  ano  no  opinion  IS  CSPRlSSCO  WITH  RCSPlCT  TO  ITS  AOILITT  TO 
withstand  thc  SLAHHING  roRCCS  to  which  it  hay  oc  suojcctco  ouring  towagc. 

Thc  units  Comprising  this  tow  hayc  sCCH  carcpully  inspcctco  aploat  as 

PAR  AS  PCRHISSIOLC  ANO  THC  LOAOINO,  SCCURING,  THC  UNITS  ANO  CONNCCTIONS  ONl 

TO  THC  othcr  ano  thc  proccdurcs  outlihco  roR  thc  tow,  in  Thc  OPINION  or 

THC  UNOCKSIGNCO  AS  HCRCINArTCR  OUALIrlCO,  WILL  UC  SATISrACTORT  P OR  THC  TOW 
TO  SArCLT  CCNCLUOC  THC  PROPOSCO  TRIP  WITH  WCATHCR  ANO  SCA  CONDITIONS  NOR¬ 
MA  I  L  T  TO  St  CAPCCTCO  ON  THC  VOYACC  r ROH  HOUSTON,  TCSAS  TO  OrPSHORC  KITTTHAWR, 

North  Carolina,  ocpartinc  at  07*15  hours  July  6,  1977*  local  orritt  or 

THC  UNITCO  StATCS  WCATHCR  OURCAU  AOYIStO  THAT  NORMAL  WCATHCR  CONDITIONS 
PRCVAILCO  AT  THC  POINT  OP  OCPARTURC. 


This  csamination  has  occh  haoc  without  haring  rchovals,  opcning  up  to 

CSPOSC  PARTS  OROINARIIV  COKCCALCO,  TCSTINC  TOR  TICHTNCSS  OR  TRTIN  OUT 
NACHINCRV  ANO  IS  SUOJCCT  TO  ANT  CONDITIONS  WHICH  WOULD  HAYC  OCCN  RCYCALCO 
ir  SUCH  PROCCDURCS  l:P.O  OCCN  ACCOHPl  ISHCO. 

Thc  Asovt  opinion  is  sasco  on  thc  assumption  that  calculations  pcr- 

roRHCO  UT  OTHCRS  ARC  IN  OROCR  ANO  TllC  OPINION  SHOULD  HOT  SC  CDNSTHUCCD  AS 
A  CHCCR  ST  THIS  ORGANIIATION  Or  THOSC  CALCULATIONS. 

InSPCCTION  HAOC  WITHOUT  PRCJUOICt. 


W.  R.  ORAIiGC 

WRO/hn  Res  I  DC  NT  SURVCTOR 
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APPENDIX  E 


PILE  DRIVE  LOG  RECORDS 

I 

I 

i 


I 


^•natrntlon 


>W  COUNT  RECORD 
Platform  1,  Pile  A 


Mraiured  •UvaMon  of  plug  Mow  mudllno 


Rol*  of  P*n«*re*ion,  Uowt  Por  Fool 


Rata  ol  Panatnllaa,  Blows  Par  FosI 


)W  COUNT  RECORD 
Platform  2,  Plla  A 


Rot*  of  PanatraMen,  Bloim  Par  Fool 


>W  COUNT  RECORD 
Platfonn  2,  Pile  B 


Rol*  of  Ponolration,  SloiM  Por  Foot 


)W  COUNT  RECORD 
Platform  2,  Pile  C 


S  55 


«  5 

F:  i<  -  I 

I _ I 


■?  ■?  & 

tX  iX  o 

.1  1  I  ^ 

iT  u.  ^ 

S  =  ?;l‘^^g 

^  rv  «/t  r<«n  n*  r*> 

J _ ! _ I! _ I 


tmj  '(jajtog  wui  uq)  auiipriy^  uo|(Oi|»o«^ 
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PLATE  7 


M«a«ir*d  •Uvorion  of  plug  b«law  mudltn* 


PanatreHon 


)W  COUNT  RECORD 
Platform  3,  Pile  B 


Rot*  of  Ponolratlan,  Blowi  Par  Foot 


BLOW  COUNT  RECORD 
Platform  3,  Pllo  C 


Rata  of  Panatra'inn,  Olowt  f*r  Foot 


)W  COUNT  RECORD 
Platform  4,  Pilia  B 


PanattoHen 


}W  COUNT  RECORD 
Plalfonn  4,  Pll*  C 


v.v. 


OTC:  ?n200S 

ROICC  ACMR 
TO:  OICC 

SL'BJ;  ACVK  TOU’ER  INSTAJ.UTION;  SZTREP  NO.  22A 

Si  rUATIOS  tor  period  25-26  June  77  AS  FOLLOWS: 


A.  U-EATHER  -  Wind  S-S.W.,  10-20  Knott 
Ko  Fain 
Seas  0-1  Ft. 

Svelle  2-5  Ft. 

R.  -  LCDP  CuJlison  to  Shore  25  June 

IT  !‘*yer  Off  Shore  25  June 
C.  OKLRATIONS  -  2 1  June  JacVet  h  Placed 

25  June  1st  Section  of  each  pile  stabbed 

Pile  IB  driven  58  feet 

Blcrvs  per  foot  range  1-38  per  foot 

Average  blows  21  per  foot 

26  June  Attempted  to  level  jacket;  6-12*'  difference  betr^een  legs; 

attempt  unsaccesful 


D.  EQUIP  STATUS  -  fllnor  damage  to  OUO  pile  driving  hacaer  -  since  repaired. 


E.  LOCJSrrCS  •  Food  and  accoc-todatlons  eicellent 


f.  TPAININC  -  report 
C.  SArETY  -  '^o  accide-Ts 

h.  ‘-.DTCAL  '  AfEfrC,  C*<'  fev,  end  appro*  5  crew  r-*r:bers  Wth  vlrys. 
Ircmcr-it  'or  ?\»11  recovery  ey?ellc:tt 


L?  ,  -AYhi.,  KOICC  S:,NDS. 


■?  ■■■■  V '} 


DTC: 

FKOM:  ROICC  ACMR 
TO;  OICC 

SLbJ;  ACMR  TOVER  IKSTALLATION;  SITRtP  NO. 23 
1.  SITUATION  TOR  PERIOD  27  June  -  4  July^^  KOELOWS: 

A.  VEATHER  "  Cenerally  very  Rood  *  eklce  have  been  clear  to  partly  cloudy;  air 
teeiperaturea  froa  a  high  of  95®  (<!ay)  to  a  low  of  70®  (night).  Winda  have  been 
variable  fioa  NE  to  SU,  generally  fro*  5‘Jb  knotSt  reaching  a  naxlinua  of  35  Vnota 
during  a  thunder  stora.  Sea  conditions  were  very  good  with  swells  coming  from 
the  S&-5W,  1-3  feet  high,  5-7  seconds  period.  Only  during  a  12  hour  period 

sf.soclated  with  an  e'cctrlcal  storm  were  &.eteorologlcal  and  sea 
(f^eas/awcll  combined  to  3-6  ft)  conditions  severe  enough  to 
discontinue  construction  operations. 

B.  ADMIN  -  George  Anadale,  CHESDIV  0511.  visited  Installation  site  for  tower  #2 
during  the  period  27-29  June  to  monitor/lnspect  construction  activity: 

C.  OPERATIONS  -  After  eight  days  of  pile  driving,  the  contractor  had  succeeded  In 
driving  pllen  apprc-xlsiaiely  273  feet  below  the  s«a  bottom  through  each  of  the 
three  jacket  legs.  The  superstr«fcturt  was  then  placed  atop  the  three  piles. 

By  Week's  end,  the  boat  landing,  fenders,  r.avalds  and  solar  panels  were  In  place 
and  operating,  and  welders  were  ccepletlng  the  shim  connections  between  super¬ 
structure  and  Jacket. 

0,  EOUIP  STATVS  -  The  anxllllary  boiler,  used  to  power  the  lerger  pile-driving 
ycftttJters,  rer',ul'ed  cperational  Juat  long  enough  to  drive  the  last  of  tower  #2'i 
piles.  It  Is  now  under  repair  and  should  he  available  for  tower  f3*s  piles. 
Although  le«.s  efficient,  the  derrick  larges  esln  holler  could  be  used  to  power 
!he  hi«“--era. 

E.  LOGISTICS  -  no  report 


F.  TRAINING  -  no  report 
C.  SA7LTT  -  no  accidents 

H.  MEDiCAl.-  one  crew  cercber  Injured  ohdomlnal  muscles  during  rigging  operations. 

I.  MDRAl-E  -  very  high  with  visions  of  tower  #2*s  completion. 

2.  LT,  MATER,  RCICC  ACfW,  SENDS. 

Copy  to;  09. . .09A. . .C9A2. . .05, . .FPO-1. . . 1 EA. . . ICl . . . 0? . . . VOICC. . . ARFlCCf 3) . . . 
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cru;  ^90^0051  JUNE  77 
??.:«:  JfOICC  >001 
TO:  OICC 

SL'aJ:  ACMR  TOWER  INSTALLATION;  SITREP  NO.  23^ 

1.  SITUATION  FOR  PERIOD  27, ?0  Jvin«  1^77  AS  FOLLOWS: 


VLATHZR 

Winds 

Seas 

sw^ru 

AO'^IN 


27  Jun*.  ScheduJtd 


Partly  Cloudy  to  Cloudy 
S  -  S.E.  10-15  and  20-25  KPH 
L«ss  th&o  1  foot  and  1-3  fe«c 
S  -  S.E.,  Site  2-3  feet  variable  perlode 
George  Anadale  (Code  0511)  arrived  on  site  1700 
to  depart  29  *^une. 

C.  •  OPERATIONS  :  27  June-  1.  Pile  B-2  Driven  55  ft  w/060  Hanaaer,  BPP  31-60,  Average  50 

25^Jujic-  1.  Pile  B-3  Driven  57  ft  w/06O  Hanner,  BPF  25-63,  Average  35 

2.  Pile  B-U  Driven  55  ft  v/060  Hanaer,  BPT  21-60,  Average  31 

Planned 

Operation  -  Conplete  Pile  B  (B5) 

Drive  A  and  C  Pile  In  foUo^ng  sequence:  Class  A-1, 

C-1,  A.2,  C.2,  A-3,  C-3»  A-U,  A-5,  C-U,  0-5 


D.  EQUIP  STATUS :  Ho  Report 


£.  LOGISTICS  :  Ho  Report 


F.  training  :  None 
C.  Safety  :  No  accidents 

H.  ViTilC.VL  J  Vejority  of  patients  rerov''red  frofn  virus.  1  crev  mewber  taken  to 
local  >,i.Tpltol  v/came  symptoms, 

Z.  :  r):-.\LE  •  !^ach  Triproved  v/plle  driving  success 

2.  ,  M.\YEH,  ROICC  AC'Ht.  SENDS. 

.'iwte  -  2:7F1P  reported  6-12'*  elevation  difference  between  Jacket  legs. 

Jacket  itxs  sir.re  leveled  itself  tr  witV.n  3”  between  le^s  during  driving 
of  r>ile  fi. 

*  fo'.al  footu-'j  '‘or  pile  P  Is  22L  to  date. 
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DTC;  0105002  JUL 
FKOH:  ROICC  ACMR 
TO;  01 CC 

SUEJ:  ACi^  rOVZK  INSTALLATION;  SITREP  NO. 233 

1.  SITUATION  FOR  PL'HOD  29-30  June  AS  FOLLOWS: 

A.  weather: 

Sees:  ij  -  2  feet 

SwellarS.W,  1,5  -  3,5  high,  5-6  aeconda 
R.  ADMIN:  George  Anadale  departed  2$  June  197? 

C.  OPERATIONS: 


•  •' 

DATE 

PILE  SECTTQW 

fOOTAGE 

HAKSIER 

BPM 

BPF 

AVER 

29  Jun 

B5 

liO 

555 

50" 

16-31 

3S 

■ . 

29  Jun 

Cl 

56. 

01*0 

53 

57-22 

36 

29  Jun 

A1 

5>* 

01.0 

53 

2-71* 

35 

K 

30  Jun 

C2 

57 

060 

57 

56-2l< 

31 

30  Jim 

A2 

59 

060 

57 

55-30 

36 

1 . 

3C  Jun 

C3 

56 

060 

56 

66-26 

uo 

30  Jun 

A3 

55 

060 

57 

56-23 

33 

o' 

30  Jun 

cu 

55 

060 

58 

50-16 

33 

0.  EQUIP  STATUS:  NOrfE 


E.  LOGISTICS;  NOI^E 


r.  TRAINING;  NONE 


C.  SAFETT:  NONT 


H.  MEDICAL;  NONE 

I.  MORALE:  Very  Good 

2.  LT,  MAYER.  ROICC  ACMR,  SENDS. 

3.  Driving  of  Pile  C-1  caused  JacVet  to  tilt  6"  at  Leg  C.  Legs  A  and  B  are 
level  within  1  of  each  other.  No  significant  loproveoent  during  subsequent 
driving.  Corrective  aeasures  being  considered. 


/.w 


DTC:  OVlVXn  JUL  77 

rK3li:  KOICC  A£?T* 

TO:  01 CC 

SUBJ:  ACMl.  TO-tR  INSTALLATION;  SlTREf  NO.  7K 

.  SITLATION  TOR  PERIOD  1  -  U  Jul  77  AS  VOLLOUS: 


SRle«  Cle»r  to  PRrtly  ClouSy 
E  -  N.E.  5-15  Rnott 
i  -  1  n. 

oviii*  :  Fron  South  1-3  Ft,  6-7  ttconi* 

During  Electrlcil  itoni;  vlndt  S.'-l.  20-35  Voot..  PaIh  noderAte  to 
hoAvy  w/l!ghtenlng;  aeae  and  Avails  combined  3-6  feet.  Conatnictlon 
OPERATION?'"™'-' 

1  Jul  -  PIU  C-5  driven  Ut  ft  w/^  fct  Uo  hr.';  BFF  r*nge  57-37  Av.  l*0. 

B-5  driven  edditlonel  5  ft  w/560  »t  ^*0  BW;  BPF  range  5o-65  Av,  60. 
Electrical  Stor®  shut*  d<>m  construction  operations  at  1900. 

Construction  Operations  resujne  at  0715. 

Pile  A-L  drlve.-i  55  ft  w/060  at  57  BP::;  BPF  range  57-Pl;  Av.  S'*. 

Pile  A-5  driven  “(S  ft  v/560  at  39  Br.l;  BPF  range  57-26  Av  hi. 

3  Jul  -  Superstructure,  boat  landing  and  fenders  In  place. 

U  Jul  -  V'eldout  of  pile,  JacRet  and  superstructure  connections;  .lAVAIBB, 
batteries,  and  solar  panels  In  place. 

D.  EQUIP  STATUS  :  None 


UEATHER -  General 
Wlnda 
Seas 

Nona  Swell. 


2  Jul 


E.  LOOISTICS  ••  None 


F.  TRAINING:  None 


C.  SAFETT:  None 

H.  MEDICAL:  One  crew  inersber  strained  back  lifting  pad  eye. 

I.  MORALE:  High 

2.  LT,  MATER.  ROICC  ACMP.,  SENDS. 
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DTC: 

FROM:  ROICC  ACMR 
TO:  OICC 

SUBJ:  ACMR  JNSTAtLATlON:  SITREP  NO. 

1.  SITUATION  FOR  PERIOD  5-10  July  1977  AS  FOLtOVS: 

A  VEATHER'  good  -  sklc*  were  clear^  but  changed  to  partly  cloudy  and 

overcaat  by  week*e  end.  Wlnda  were  variable  0-^0  knoca.  Electrical  atorM 
acconpanled  by  heavy  ralna  and  high  wlnda  poatponed  conacructlon  operatlona 
alx  houra.  Sea  condltlona  were  a  fftlx  of  wlnd>drlven  wavea  (aeaa)  and  awell;  the 
awell  waa  generally  froa  the  aouth  1-3  feet  high,  3-6  see  period;  awell  waa 
occasslonally  masked  by  aeaa  as  high  aa  three  feet. 


B.  ADMIN:  Hr.  MacCallua  replaced  Hr.  J.  McCann  aa  one  of  the  two  QA  repreaentat ivca 


C.  OPERATIONS:  Except  for  a  few,  minor  punch  Hat  Itema,  the  contractor 
completed  construction  of  Tower  #2  and  moved  on  to  Tower  3'a  Installation  alte. 
Subsequent  to  a  location  and  hydrographic  survey,  the  contractor  placed  and 
oriented  the  Jacket  of  Tower  3  In  106.5  feet  of  water  (within  acceptable  design 
tolerance).  By  week's  end.  he  had  driven  piling  76.  77.  and  129  feet  In  Jacket 
legs  A,  B,  and  C.  respectively.  The  final  design  penetration  la  240  feet  In 
each  leg.  UCT  ONE  was  to  have  performed  a  government's  underwater  inspection 
survey  of  the  conpleted  Tower  2  Installation.  The  survey  waa  postponed  when  one 
member  of  the  survey  team  waa  Injured  In  a  mooring  associated  accident. 

D.  EQUIP  STATUS:  The  contrector's  anxllllary  boiler  was  returned  on-line  By 

10  July.  In  time  for  driving  pile  C-3  to  129  feet.  The  derrick  barge's  malnbollcr 
had  been  used  up  to  that  time  for  Tower  3  pile  driving. 

E.  LOGISTICS:  Hall  delivery  to  ROICC  personnel  aboard  the  derrick  barge  LIKDSAY 
may  be  better  effected  by  Hand-carrry  messenger.  Prior  to  forwarding  mall  by 
U.S.  Postage,  check  with  09A^  If  any  CHESOIV  representatives  are  scheduled  to 
visit  the  construction  alie. 

F.  TRAINING;  NO  REPORT 

C.  SAFETY:  Ac  government's  request,  project  manager  discussed  with  barge  foreman 
and  supervisors  the  Importance  and  responsibility  for  safety.  Each  foreman  and 
supervisor  emphasixed  same  with  their  crews. 

H.  HEDICAL:  Contractor  foreman  pulled  a  muscle  about  hla  rib  cage  while  aaalatlng 
member  of  his  crew  In  rigging  operations.  One  m'^mber  of  UCT  ONE  injured  during 
mooring  operations  lor  diver  Inspection. 

I.  MORALE:  Relationships  between  government  personnel  and  crew  members  temporarily 
strained  due  to  governaent'a  request  for  greater  safety  emphasis,  (see  G  above). 

2.  LT.  MAYER,  ROICC  ACMR,  SENDS. 

Copy  to:  09.  .09A2.  .05.  .  02  ■ .  FPO-1 .  ^fpO^^lC^  1£A. .  ROICC .  .AR£ICC(3)  .  .AROlCC.. . 


DTC:  0806002  JUL  77 
FkOK:  ROICC  AM 
TO:  01 CC 

SUBJ:  ACMR  TO^R  INSTALIATION ;  S1TR£P  NO.  2«4A 

1.  SITUATION  TOR  PERIOD  5-0  July  \$77  AS  FOLLOWS: 

A.  WEATy^ER  :  G«TiCT^l-Sk\e«  Clear  to  Partly  Cloudy;  Winds  from  West  5-I5  ICnots; 

Seas  0-1  feet;  Swells  from  South  1-3  feet,  3-5  seconds  period. 

B.  AOMIN  -  UCT  Divers  aboard  SEACON  -  arrived  Site  #2  at  0712002  July  77. 

C.  OPERATIONS 

5  July  -  Veldout  of  pile  jacket  and  auperatructure  connections. 

6  July  -  Contractor's  Diver  Inspection  -  No  danage  reported;  sandblasting 

and  painting  of  auperscruccure;  locatiea  survey  and  preparation 
for  jacket  #3  Installation. 

7  July  -  Final  paint  coat.  Contractor  departed  for  Site  13  at  1400  local. 

Jacket  #3  placed  ln^lo6.5  feet  of  water. 

8-10  July  -  Planned  Operations:  Stab  and  Initial  2  Sections  of  escb 

pile;  then  drive  piling  in  one  leg  to  designed  depth  es  test  pile. 


D.  EQUIP  STATUS  -  NONE 


1  V* 


E.  LOCISTICS  -  none 


r.  TRAINING  * 

C.  SAFETT  *  M.dlc.l 

H  MEDICAL  ~  ^  contractor  person  pulled  auscle  of  rib  cage  during  rigging.  1  UCT 
person  reported  Injured  during  rigging  operations  st  Site  #2. 


2.  LT,  KAYER,  ROICC  ACMR,  SEJfDS. 

3.  Top  Side  Inspection  reveals  following:  a.  Damaged  crane  casting. 

b.  missing  3  solar  panel  section,  c.  contractor  taking  action  to  repair 
crane,  d.  oissing  panels  at  manufacturer  for  repair,  e.  panels  do  not 
effect  NAVAIDS.  f.  NAVAIDS  are  operational. 

Copy  to:  09...09A. ..02...05...09A2.,.FPO-l...lCl...lEA...?C-2,..R0JCC...AREICC. 
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DTC:  1105002  JUL  77 
FkCn:  ROICC  AOfll 
TO;  01 CC 

SUaJ:  AC*fX  TOWTR  INSTALIATION;  SITRIP  NO. 

1.  SITUATION  FOR  PERIOD  O-IO  JUL  77  AS  FOLLOWS: 


A.  WEATHER 
Winds 


Generally  Partly  Cloudy  to  Overcast  w/Fog 
Variable  10>20  knots 


Seas 

Swells 

B. 

B.  ADJCN 


0-3  Ft 

Sea  co^itions.”  tlectrical  StSna^actlvity  w/gusts'to  ' 


from  Seth. 


local. 

and 


C. 


OPERATIONS  : 

O;.eratlons  at  Tower  #3  Site:  8  JUL  -  Pile  B1  driven  k2  ft  w/040  at  57  BW;  AV 

51  BPF.  Pile  A1  driven  1*3  ft  w/oUO  at 
5U  BP«;  AV  59  BPF.  Pile  Cl  driven  1*B  ft 
v/OUO  at  50  BPM;  AV  63  BPF»  lUO  MAX. 

9  JUL  -  Electrical  storm  shuts  down  contractors  operations  from  O23C-O83O, 

Pile  C2  driven  37  ft  w/o60  at  1*5  BPM;  AV  78  BPF,  123  Pile  A2  driven 
36  ft  v/060  St  52  BPM;  AV  70  BPF. 

10  JUL  -  Pile  C-3  driven  50  ft  w/060  at  5^*  BPM;  AV  77  BPF,  U8  MAX.  Pile  B2 
driven  36  ft  w/060  at  5**  BPM;  AV  UO  BPF,  ccmslstant  throughewt. 


0.  EQUIP  STATUS  :  NONE 


E.  LOGISTICS  NONE 


F.  TRAINING  :  NONE 

G.  SAFETT  -  Contractor  held  supervisor  safety  meeting 

H.  ME^DICAIr  No  injuries,  no  serious  disease. 

I .  MORALE  -  Very  good 


2.  LT,  MAYER,  ROICC  ACKR,  SENDS. 


LOCISTICS  -  tto  report 


F.  TRAINING  -  no  report 
C.  SAFETT  -  no  eccldenti 
H.  MEDICAL  -  no  report 
J.  MORALE  -  good 

2.  LT,  KAYER»  ROICC  ACKR,  SENDS. 

3.  Jacket  out  of  level  by  6-8  inches  as  result  of  pile  driving.  Contractor  con- 
slderine  corrective  oeasures. 

4.  Lace  Entry.  Contractor  divers  reported  Jacket  #2  nudllne  brace  two 
above  Budline  during  last  week's  inspection. 

Copy  to:  09. . .09A. . .02. . .05. . ,09A2. . .FFO-1. . .1C1...1EA. . .PC-2. . .R£MCC. . .AREICC. . .AROZO 


DTG:  130i00Z  JUL  77 
FROM:  ROICC  ACMR 
TO:  01 CC 

SUBJ:  ACMR  TOVER  INSTALLATION;  SITREP  NO.  25A 
1.  SITUATION  FOR  PERIOD  11-12  July  1977  AS  FOLLOWS: 

A.  WEATHER-  Skies  -  Clear  to  portly  cloudy 
Winds  -  Frott  SE  10-20  knots; 

Seat  -  1-3  ft;  dual  sweels  3-6  ft  froo  NE»  5-6  seconds;  and  2-4  ft  froa 
ESE,  3-4^&ecqnds;  nax  conblned  height  6  ft.  Cqablned  swell  condition 

n  AnwrTM  -  Pile , d f ivinf»  cper^rjnns  to  Re  oy<t-t>onei1  for  Ife  houra,  _ 

fi.  Aunin  Hr.  relieved  Rr.'tolUns  as  one  of  the  two  QA  representatives  on 

11  July.  PH3  fIwou.  FLTAVCO>fLANT.  arrived  11  July  for  fila  docuiitentatlon  of 


ESE,  3-4^&ecqnda;  nax  conblned  height  6  ft.  Cqablned  swell  condition 

AnwrTM  -  ivinf  eper^rjons  to  Re  t>y<t-t>onei1  for  Ife  houra,  _ 

rr.  relieved  Rr.'tolUns  as  one  of  the  two  QA  representatives  on 

11  July.  PH3  fIs^ou,  FLTAVCO>fLANT,  arrived  11  July  for  fila  docuiitentatlon  of 
OPFRATTOMS  Construction. 

‘  11  July  -  Pile  C-4  driven  37  ft  with  560  at  40  BPM,  average  37  BPP; 

whan  560  haiaaer  failed  (6AM).  Hammer  was  repaired  as  of  11AM,  but  comblnad 
winds  and  swell  conditions  caused  excessive  pitching  and  rolling  of  derrick 
barge.  Operations  could  not  be  resumed  reicalnder  of  day. 

12  July  -  Contractor  off  weather  houra  3AM.  Pile  C-4  driven  17  addltlo 
al  with  560  at  39  BPH,  average  S2  SPF.  Pile  A-3  driven  50  feat  with 

560  at  48  BPH  average  31  BPF.  Pile  C-5  driven  59  feet  with  560  at  40  BPM» 
average  39  BPF. 


-  14  July  -  Plana  include  completion  of  pile  driving  and  preparations  for 
\rc^  superstructure. 

EQUIP  STATUS  -  R«m  )(eeper  Pins  broke  loose  from  560  hsomer  during  operatlone; 
since  repaired. 


DTO:  1504008  JUL  77 

FROM:  ROICC  AQfR 
TO:  OICC 

SUU:  ACHR  TOWER  INSTALU^Tl ON ;  SITREP  N0.35B 
1.  SITUATION  FOR  PERIOD  13*1*  JUL  1977  aS  FOLLOWS: 

A.  VEATKER'*‘Clc«r  aklca;  Vind«  SSE  S  knotA  and  North  7  knots;  Seat  1-2  fact  and 

0-%  fact,  raapaetlveljr.  Swell#  fact  3-4  aacond  period,  froa  SE 
on  the  13  and  froa  the  V  on  the  14th. 

B.  ADHIN'*'  Ravin  Candlaa  with  Mr.  Macao  aboard  and  Towing  Barge  with  Towara 

1  and  4,  arrived  at  Tower  #3  Installation  Site  13  July  (AM) 

C.  OPERATIONS  -  13  July  -  File  A-4  Driven  57  ft  with  560  at  40  BPM;  AV  34  BPF. 

Pile  B3  driven  54  ft  with  560  at  44  BPH;  AV  38  BPF. 

14  July  -  Pile  A5  driven  55  ft.  with  560  at  39  BPM;  AV  35  BPF; 

Penetration  depth  241.  Pile  B4  driven  52  ft.  with  560 
at  40  BPM  AV  35  BPF.  Pile  B5  driven  58  ft  with  560 
at  40  BPM;  AV  34  BPF;  Penetration  depth  242  ft.  using 
100  ton  jacks  braced  by  piles  A4C,  Contractor  laproved 
level  condition  to  within  6  Inches  at  days  end. 

15  -  17  July  -  Planned  Operations  -  Contractor  continues  atteapt  to 

level  jacket;  will  set  auperstructure ,  boat  landing  and 
finders;  and  make  Jacket,  pile,  and  superstructure  con¬ 
nections. 

0.  EQUIP  STATUS  -  NONE 


E,  LOGISTICS  -  none 


F.  TRAINING  -  NONE 
C.  SAFETY  ”  NO  ACCIDENTS 

H.  MEDICAL"  NO  INJURIES 

I.  MORALE"  High  ad  Tower  #3  construction  ends. 

2.  LT,  MAYER,  ROlCC  ACMR,  SENDS. 

Copy  to:09. . .09A. . .02. . .05. . .09A2. . .FPO-1. . .ICl. . .lEA. . .PC-2. . .ROICC. . .AREICC. . . 
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ISOAOOa  JULY  1977 
FXOH:  ROICC  ACMK 
TO:  OICC 

S’JBJ:  ACMX  TOWER  INSTALLATION;  SITRE?  NO. 
i.  SITUATION  FOR  PERIOD  AS  FOLLOWS: 

A.  WEATHER  *  Skl«s  -  Clear  to  Pertly  Cloudy 

Vlnde  -  N,  5-10  Knote  eed  SW*  10-20  Knote; 

Seme  end  Swelle  fro«  NE,  4-5  eeconde,  2-3  feet*  end  from  SV» 

4-5  eeconde,  3-6  feet. 

B.  AMIN  *  Neyer  returned  to  D.C.  16  July*  returned  to  berRe  17  July; 

Kr.  Brill  returned  to  D.C.  for  period  lB-20  July. 

C.  OPERATIONS 

15  July  -  Jacket  leveled  within  5  Inchee  between  lege.  Weld  out 

of  pile,  jacket*  and  auperatructure  connectlone.  Placed 
boat  landing  and  fendera. 

16  July  -  Kade  pile  cut  offe.  Set  auperatructure  within  %  inch 

of  level.  Continuea  weld  out  of  connectlone. 

17  July  -  Inatall  NAVAIOS  and  aolar  panela;  cosplcted  weld  out  of 

conneeclona. 

18  -  19  July  -  cooplete  Tower  #3  inetallation;  alte  eurvey  for  tower  #4. 


D.  IQUI?  STATUS  "O  REfOCT 


E.  LOGISTICS  NO  REPORT 


F.  TRAINING  NO  REPORT 
C.  SAFETY  NO  REPORT 

H.  MEDICAL  NO  REPORT 

I.  MORALE  OOING  FIRE 

2.  LT,  MATER.  ROICC  ACKR,  SENDS. 
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DTC:  200*002  JUL  1977 

riiOM:  ROicc  Aoa 
TO:  OICC 

SUBJ:  ACM*  lOWE*  INSTALLATION:  SITREP  NO.  J6A 
1.  SITUATION  rOR  PERIOD  H'l*  JULY  1»77  AS  POLLOUSt 

WEATHER:  Sklca;  el*«r  to  cloudy  with  infrequent  ohowero  SW  10-15  knots 

conblned  ocee  end  ewclle  froa  3-6  feet  end  2-6  feet,  6-5  eeconde. 


Ba  AOMIN:  A  teet,  QA  repreeentetlvee,  deported  18  July;  C.  Anedele,  0511, 
arrived  at  Tower  #3  alte  19  July. 

C.  OPERATIONS:  18  July  -  diver  Inspection  -  no  dlacrepanciea ;  preparatlone 
of  welda  for  painting;  first  paint  coat. 

19  July  -  Final  two  (2)  paint  coats  and  tough  up.  Hydrographic 
survey  under  way  to  locate  site  4. 

20  -  21  July  -  Planned  Operations  -  Conplete  hydrographic  survey; 

place  jacket  6  if  cnvlronaentel  conditions  laprove 


D.  EQUIP  STATUS:  NAVAID  light  inoperative  after  one  night;  replaceaent 

avallaMe  and  used.  Fog  Horn  Operational;  tlve  delay  switch  non-functionary;  FPO-l 

E.  LOGISTICS:  Four  Site  #6  -  Flvc/ten  hour  transit  froa  to  research. 

Little  Creek  by  vessels  DAMIEN/CRISTOBAL,  respectively. 

F.  TRAINING:  ko  REPORT 

C.  SAFETY:  NO  ACCIDENTS 

H.  MEDICAL:  ainor  injuries;  cut  fingers,  twisted  ankles,  etc... 

I.  MORALE:  Concerned  with  weather 
2.  LT.  MAYER,  ROICC  ACKR,  SENDS. 

Copy  to:  09.. 09A.. 02.. 05.. 09A2,. FPO-l.. 1C1..1EA.. PC-2.. ROICC.. AREICC..AR0ICC. 


I 


I 


DTC:  220A00  JUL  1977 

ritOH:  ItOlCC  ADA 
TO:  01 CC 

SUBJ:  ACMR  TOWER  INSTALUTIOH:  SITRCT  MO. 

1,  SITUATION  FOR  FERIOD  20-21  JUL  1977  AS  FOLLOWS: 

A.  WEATHER:  20  July  -  Wind*  SW  10-20  knot*;  Se«ft  1  foot;  twellt  froa  S,  3-4  ft. 
5-6  SACondo. 

21  July  -  Winds  SW  15-22  and  MW  5-15  MFH;  scot/twellt  SSU.  2-A  ft. 

occasionally  5  ft,  4-5  acconda.  Majority  of  each  day  on 
wcathar  atandby  because  of  sea  conditions. 


.'v  v*/**" 


i  i* 


B  ADMIN*  Fetrou  arrived  20  July.  SEACON/UCT  ONE  at  Tower  #2  site  1600  on 
*  *  20  July. 

C  OPERATIONS:  July  -  Located  and  set  noor  at  site  4  location;  on  weatbec 

atandby  fron  1030.  UCT  ONE  conaenced  dlvinR  operations 
at  Tower  12. 

21  July  -  Rigged  four  lift  of  jacket  14  (0530-1030);  set  and 
orientated  jacket  (1615-2345).  Renainder  of  day  on 
weacber  standby.  UCT  ONE  conducted  dive  operations  at 
Tower  2. 


B.  EQUIP  STATUS!  "0  REPORT 
E.  LOGISTICS:  NO  REPORT 
P.  TRAINING:  NO  REPORT 

G.  SAFETY:  NO  REPORT 

H.  MEDICAL!  NO  REPORT 

I.  MORALE:  Weather  forecast  not  favorable;  concerned. 

2.  LT.  MAYER,  ROICC  ACKR,  SENDS, 

Copy  to:  09..09A.,09A2..05.,02..FPO-1...1C1..1EA..FC-2..ROICC..AREICC(3)..AR01CC.. 


c 


F-14 


DTC:  230400  JUL  1977 
FROH:  ROICC  AOflL 

TO:  OICC  2(iC 

SUW:  ACMR  TOVER  INSTALLATIOH:  SITREP  MO. 

1.  SITUATIOM  FOR  FERIOD  22-24  July  1977  AS  FOLLOWS? 

A.  WEATHER:  22-23  July  -  Ulnila  NW-KE  15-25  MPH  and/or  wavaa  3-7  ft.  (ocaaalonal 
A-10  ft.)*  5-6  aaconda*  froa  K-NE. 

24  July  -  Wlnda  changa  froa  M  to  $E  5-15  HFM;  dual  ai^alla  froa 
HE  2-4  and  E  1-2. 


B.  ADHIH:  A<  Brill  and  R.  Colllna  (Craat  QA)  arrlvad  22  July.  CDR  Erchul  and  B.  Co* 

(Tara  QA)  arrlvad  24  July.  CDR  Erchul  to  dapart  25  July  (AM). 

C.  OPERATIONS:  22-23  July:  Majority  of  both  daya  on  waathar  standby  dua  to  high 
wlnda  and/or  wave#. 

24  July:  Off  weather  hours  as  of  0830  (total  waathar  hours  to 
data  110.5).  Stabbed  Initial  pile  In  each  lag  of  jacket  #4.  File  A1  drivan 
43  ft.  w  040  at  57  BPM  sv  32  BPF.  Pile  B2  driven  44  ft.  w/04D0  at  57  BFM  av  42 
BPP.  Pile  Cl  driven  19  ft  w/040  at  57  BPM  av  18  BPF.  Jacket  leveled  within 
2  V  inches.  VC7  OSS  completed  phase  I  u/w  inspection  on  tower  #2. 


D.  EQUIP  STATUS:  HOME 

E.  LOGISTICS:  DAMIEN  provided  transport  ftom  SEACOH  to  LINDSAY  for  Government 

personnel. 

F.  TRAINING:  NONE 

C.  SAFETY:  WOW 

H.  MEDICAL:  WO  INJURIES 

I.  MORALE:  IMPROVING  WITH  BREAK  IN  WEATHER 
2,  LT.  MAYER,  ROICC  ACMR,  SENDS. 

Copy  to:  09..09A..09A2..02..05..FPO-1,.1C1..IEA.  .ROICC. .  AROICC.  .ARE1CC(3) 


jjyg.  270400S  m  77 
FROM:  ROICC  ACM 
TO:  OICC 

SUBJ:  ACMR  TOWER  INSTALLATION:  HO. 

1.  SITUATION  FOR  FERIOO  25-20  JUL  77 


27A 

AS  FOLLOWS: 


A.  WEATHER:  25  July  '  Wind*  SSW  15-25  KFH;  W«v*«  A-6  ft.  A  5-8  ft»  45  ■cconds 
from  SW 

26  July  -  Skl«s  ov«re«tt  oecAsalonal  showers:  winds  15-20  MPB  fro* 
KE;  wsves  2-4  ft.*  3  seconds,  froa  ME 


B.  Al»fIN:N0  REPORT 


C.  OPERATIONS:  25-26  July  -  Weldlng/repsir  of  A1-A2  4  B1-B2  Pile  Splices.  Also 
spproxlastely  12  hours  westher  tine  (total  122.25) 
27-28  July  -  Planned  operations  Include  driving  following  piles: 
A2,  B2,  Cl,  A3,  C2,  B3,  A4,  C3 


D.  EQUIP  STATUS:  ^11  E<julp»ent  opcrstlonsl 

E.  LOGISTICS:  **0  REPORT 

F.  TRAINING:  **0  REPORT 
C.  SAFETt:  HO  ACCIDENTS 
B.  KEDICAL:  HO  INJURIES 

1.  MORALE;  UNDEFINED 

2.  LT.  MAYER,  ROICC  ACKR,  SENDS. 

Copy  to:09...09A.  .,09A2...  05...  PP0-1..^C1,‘.1EA.  ..PC-2.,.  ROICC...  AREICC(3)...AX0ICC... 02 


LTC:  290'»00«  .UJL  77 
>-KOK:  ROICC  ACMR 
TO:  OICC 

SUBJ:  AUMR  TOWER  INSTAUATION:  SlTREf  NO.  Zfh 
1.  SITUATION  FOR  PERIOD  ?7-28  Jul  1977  AS  FOLLOWS: 

A.  WEATHER:  (27)  Wind*  15-25  fro*  N.E.;  Wave*  1-3  Ft  Bulldlnc  to  5-7,  fro* 
K.£.,  U-5  ttcond*. 

(26)  Wind*  10-20  fro*  N.-R.E.;  dual  •wall  eoDdltlon*  -  Wave*  3-6  Ft 
fro*  N.-N.E.,  E.-If.E.,  and  la  coablnatlon*  tbaraof* 


B,  ADMIN:  PHC  FLTAVCOKIANT,  arrlved/d«partad  27  Juna  (A.M.) 


C.  OPERATIONS:  Plla  A-2  driven  58  feet  w/060  at  55  BPM,  AV  35  BP? 

Pile  B-2  driven  58  feet  w/060  at  55  BPM,  AV  **3  BPF 

Pile  C-1  driven  additional  23  feet  w/OUO  at  55  BPM,  AV  L3  BPF. 

Completed  repair  and  weldout  of  pile  *pldices  A2-3,  B2-3,  and  Cl»r*. 
Unable  to  resume  pile  driving  because  of  dual  evell  condition*  j 
on  weather  etandby  *loee  0UU5  28  Jul  (Total  weather  time  li«1.5 
through  28  Jul) 


D. 

EQUIP  STATUS: 

One  barge  generator  in  down  etatu*;  under  repair.  Second 
generator  operating  effectively. 

E. 

LOGISTICS: 

Transit  to  •  fro*  site  less  reliable  until  sea  condition*  lBpr>nre 

P, 

TRAINING: 

None 

G. 

SAFETY: 

No  accident* 

H. 

MEDICAL: 

No  injuries 

I. 

MORALE: 

Concerned  with  sea  conditions;  lessened  by  veld  repairs 

2.  LT.  MAYER.  ROICC  ACMR,  SENDS. 


DTC:  0101*002  AUO  77 
FROM:  ROICC  ACMt 
TO:  OICC 

SUW:  ACKR  TCMER  INSTALLATICW:  SITREP  MO.  TK 
1.  SITUATION  FOR  FEMOD  ?9  -  31  Jul  1977  *S  FOLLOWS: 

A.  VEATKER:  (29  Jul)  Windi  H.V.  9-15;  Waves  3-6  Ft»  Jcceiional  7,  duel  swell 
conditions  trcm  N.£.,  N.  end  N.  N.H. 

(30-31  Jul)  Winds  5-15.  direction  verles;  swells  2-U  ft  froa  6.E.  -  S., 
Sees  less  then  ^  ft. 


B.  ADMIN:  NONE 


C.  OPERATIONS:  {7$  Jul)  On  weather  standby  due  to  duel  swell  conditions 
(30  Jul)  Off  weather  standby  es  of  01*1*5. 

Pile  A-3  driven  53  ft  w/560  et  UX  BPM,  AV  BPF  29. 

Pile  3-3  driven  53  ft  w/560  ey  Ul  B?K,  AV  BPF  26. 

Pile  C-2  driven  ft  w/OUO  et  5?  BPX,  AV  BPF  7**. 

(31  Jul)  Pile  5-1*  driven  59  ft  w/560.  060,  end  01*0  hemmers;  AV  Br»F 

66  W/560 

Pile  C-3  driven  57  ft  w/560  end  OUO  hoBroers;  AV  BPF  62 
w/040.  Total  weather  tl«e  I69. 

Planned  Operations  for  1-2  Aurnist  -  Complete  Pile  driving  of  Tower  *♦, 


D.  EQUIP  STATUS:  Henaters: 

01*0  •  2  Ee,  operational;  06O  -  Velve  Casting  deaege.  replacement 

E.  LOGISTICS:  on  order;  56O  occasional  aelntenence/repalr  required. 

NONT 

F.  TRAINING: 

?;0NE 

C.  SAFETY; 

NONE 

H.  MEDICAL:  Crew  Meaber  reinsured  rib  cage  BuscXe  during  rigging  operations. 


MORALE:  Increasing  with  good  weather  and  pile  driving  success. 
LT.  MATER,  ROICC  ACMR,  SENDS. 


D'i'C:  030*4008  Aug  77 
ROZCC  AOa 
TO:  OICC 

SUM:  ACHR  TOWER  IKSTALUTIOM:  SITREP  KO.  2Bk 
1.  SITUATION  FOR  PERIOD  1-2  Aug  77  AS  FOLLOWS: 

A.  WEATHER:  Vindi  *  S,-S.W.  5-15 

Seal  •  0-^;  SwelX«  3-5  Ft;  5  second*  period. 


B.  AOMIN:  D.  RaecRe  (FP0-1E5)  arrived  1  Aug,  departed  2  Aug 
B.  Cox  (^)  departed  2  Aug. 

Two  Navv  ohotorraphers  arrived  2  Au»,  Contractor  Invoice  #6  subaitteu 
C  OPERATIoSs*^^*^  consideration. 

*  ‘  *  {1  Aug)  Pile  B-5  driven  51  Ft  W/56O  at  UO  B?K;  AV  BPF  72;  Unal 

penetration  266. 

Pile  C-I4  driven  62  Ft  W/OUO  and  56O;  AV  BPF  6*4  W/560. 

(2  Aug)  Pile  C-5  driven  51  Ft  W/56O  at  39  BPM;  AV  BPF  56;  Final 
penetration  266. 

Pile  A-*4  driven  62  Ft  W/OUO  and  56O;  AV  BPF  65. 

Planned  Operations  for  3-*«  Aug:  Cooplete  Pile  driving  and  set 
superstructure  end  boat  landing. 


D.  EQUIP  STATUS:  560  Hamoer  requires  frequent  ealntenance;  currently  operatiorAl 
Auxllllary  boiler  down  1.5  hours;  unable  to  power  560  hasner; 

E  LOGISTICS:  currently  operational.  060  haaaer  still  inoperative. 

i;o:;e 

F.  TRAINING: 

nom: 

C.  SAFETV:  No  Accidents 

H.  MEDICAL:  POICC  had  crick  in  neck-currently  operational;  1  crew  aember  -1th 

intestinal  virus, 

I.  MORALE:  Discouraged  by  hasaners;  rapidly  lo^roving  v/pile  driving  success. 


2.  LT.  MAYER,  ROICC  AOa,  SENDS. 


DTC:  09^00t  AUG  77 
rKOM;  ROICC  ACKX 
TO:  OICC 

SUU:  ACSK  TOWEX  IMSTALLATIOM:  SlTREr  NO.  28S 
1.  SITUATION  70*  PERIOD  S-"*  Aug  77  AS  POLlflWS: 

A.  WEATHER:  Wln4»  -  S.-S.W.  5-10  And  10-20  MPH 

ScAS  -  ^2  rt  troa  S.-S.W.,  Ii  SecondA. 
Swelli-  2-1  pt  from  8.-S.E.,  6  SecondA. 


B.  ADMIN:  D.Haaso  (PPO-lcl)  depArted  li  Aug 

NAvy  Photo^p-ApherA  depArted  3  And  1*  Aug 

T.DAWAon  (NAVFAC)  Arrived  ><  Aug  At  ROICC  requeet.  ROICC  recoamendt 
EmBIEEaania  invoice  il6  pAynent  of  »2.5.'<.(VIP  $9.7X) 

C.  OPERATIOIS; 

3  Aug  -  Pile  A-5  driven  51  Pt  W/56O  At  50  PPM,  AV  BPF  57;  FlnAl  Penetrutloo 
267  Ft.  PlAced  boAt  lending  end  berge  fender. 

b  Aug  -  PlAced  SuperAtnicture.  Weldout  of  Pile,  JecXet,  end  Superstructure 
ConnectlonA. 

Planned  OnerAtlons  -  Conplete  Tover  b  by  7  Aug. 


D. 

EQUIP  STATUS? 

:  Crew  p«rfonaed  preventative  maintenance  on  ^60  KaaBneri 
Repair  i^rt  for  060  Hauner  due  by  S  Aug. 

E. 

LOGISTICS: 

NONE 

r. 

TRAINING: 

HONE 

c. 

SAFETY: 

No  Accidents 

K. 

MEDICAL: 

HONE 

I. 

MORALE: 

Definitely  on  the  Up-svlng. 

2.  LT.  MAYER,  ROICC  ACMR,  SENDS. 


DTC:  OdOtfOOZ  AUG  77 
FRaM:  ROICC  ACHR 
TO:  OICC 

SUfiJ:  ACXK  TOWER  INSTALUTIOM:  SITREP  MO.  2dC 
1.  SITUATIOS  FOR  PERIOD  5-7  Aug  77  AS  FOLLOWS: 

A.  WEATHER:  Wlridi  -  S.W,  5-10  and  18-22 

Waves  •  S.-S.W.  2-U  and  3-5*  3-^  aaeonda;  hot  and  husld 


B.  ADMIM:  B.  Valin  replaced  R.  Collins  as  QA  Inspector  on  5  Aug  77 


C.  OPERATIONS: 

(5  Aug)  •  Completed  Veldout  of  Pile,  jacket,  and  superstructure  connections 
(6  Aug)  •  Diver  Inspection  reports  no  structural  defects,  braced  pipe  2-3 
ft  above  sea  bottom.  Taint  coating  reported  damaged  fFoa  barge 
contact. 

(7  Aug)  •  Divers  complete  underwater  cleanup.  Underwater  painting  unsuccessful 
due  to  vavtfsnd  currents.  Abovewater  painting  also  unsuccessful; 
contractor  suspects  *'DI)^**  Paint  spoiled;  new  supply  on  order. 
Contractor  departs  Site  U  at  2015;  RAVAID6  operational;  will  ecnplete 
painting  at  later  date. 

Planned  Operations;  Initiate  construction  at  Site  1 


D.  EQUIP  STATUS:  Yet  awaiting  parts  for  060  bamner. 


E.  LOGISTICS: 


Tug  Kevin  Candles  W/barge  22U  in  tow,  de;;arted  for  Gulf  6  Aug. 


F.  TRAINING:  NONE 


G.  SAFETY: 
U.  MEDICAL: 
I.  MORALE: 


One  accident  (Enginenan  was  struck  a  glancing  blow  to  back  of 
neck  by  8  Lb.  sledge  hammer) 

Enginenan  appears  well;  sent  to  Beach  for  X-Raye,  precautionary 
purposes  only. 

Leveling  off  at  7.5 


2.  LT.  MAYER,  ROICC  ACMR,  SENDS. 


F.S.  As  of  6  Aug  official  weather  time  is  a  total  of  170,25 


F-21 


DjO-  ^004001  AUC  1977 

FROM;  ROICC  AOn 
TO:  OICC 

S'JAJ:  ACMK  TOWER  INSTALLATION;  SITREP  NO.  29A 
1.  SITUATION  FOR  FERIOO  AugutC  1977  ^  ROLLOWSl 

A.  WEATHER  ^Indt  SV-V  5-10  «5d  15-20  KPH;  0-1  *nd  1-2  ft;  SwtlU  fro« 

S-SE  2-4  ft,  3-4  ••cond«. 


B.  A2>MIN  NAVFAC,  d*p«rt«d  5  August.  C.  An«4}«lt,  0521,  Arrived  9  AugueC 

LINDSAY  erev  chenge  v*«  9  August. 

C.  OPERATIONS 

S  Auguet  -  JAcket  #1  set  In  ApproxiaAtt  83  ft.  (MLV)  Brsced  pip# 

Approxl4AAtA  3  ft  Above  bottom;  jecket  out  of  level  by  6  Inchee 
9  August  -  Stelbed  P-1  piles  of  esc.  leg;  drove  A-1  20  ft,  B-1  11  ft, 

C-1  20  ft. 


0.  EQUIP  STATUS  Swing  Ceer  of  Kein  Rig.  frseturued.  Rig  operAtionsl 

under  redueed  weether  conditions.  040  bsMer  do«m;  560  hsMer 
requires  minor  mAlntenAnee. 


E.  LOGISTICS  Keplsccment  Shift  for  Bsla  rig  Mchlned  In  Norfolk;  due  offsbort 
by  10  August  AM.  Rcplscement  Pert  for  060  bsHBor  lotrsnsst  to 
Norfolk. 


r.  TRAINING 
C.  SAFETT  NONE 

B.  kedicalno  injuries 

1.  MORALE  7.5 


2.  LT,  HATER,  BOICC  ACMR,  SENDS. 

Copy  to:  09..09A.,09A2...05..,02...rPO-l...lCl...lEA. ..R0ICC...AR0ICC...ABEICC...PC-: 


OTP:  1201*001  AUG  77 
FROM:  ROICC  AQOL 
TO:  OICC 

SUBJ:  ACKK  TOWER  INSTALLATION;  SITREP  NO.  29b 
1.  SITUATION  FOR  PERIOD  10-U  Aug  77  AS  FOLLOWS: 

A.  WEATHER  Winds  8,-S.V.  1^-22 

SsAs  i  •  li  Ft  two  ssconiU  pe&i«d. 

Swells  3-5  end  2»U  Ft  fToa  S.-S.E.  3*^  seconds. 

B.  ADMIN  C.  Anadslc  (0511^  departed  11  Aug 

C.  OPERATIONS  Swing  gear  of  naln  rig  repaired. 

(10  Aug)  -  Coapleted  driving  pile  A-1  39  Ft  W/oUo  hsmer^  AV  BPF  26. 

Coopleted  driving  Pile  C»1  s  total  of  UO  ?t  W/OUO  Tnnarr, 

AV  BPF  21.  Pile  A -2  driven  56  Ft  V/0i*0  tenaer*  AV  BPF  37 
(11  Aug)  •  Totsil  9  hours  vesther  standi^  due  to  coablnatloo  winds, 
waves,  swells.  Total  hours  to  date  160.73. 

Pile  A-3  driven  65  Ft  V/0^  and  560  haaoner,  AV  BPF  for  560  Is  30. 
Coerpleted  Drlvlag  Pile  E-1  total  of  38  Ft.  W/OUO  and  56O  haaasr, 
AV  BPF  W/560  is  5. 

Pile  C-2  driven  55  Ft  W/560  tesmer,  BPF  I8. 

060  Hassser  still  inoperative,  repair  parts  unavailable.  560 
haoiaer  operational  but  requires  periodic  salntenanee. 

D.  EQUIP  STATUS 


E.  LOGISTICS  NONE 


F.  TRAINING  NONE 

C.  SAFETT  NONE 

B.  MEDICAL  NONE 

1,  MORALE  6.0 

2.  LT,  MAYER,  ROICC  AQIR,  SENDS. 

Copy  to: 

O9...CW...O9R2...02,..05...FP0-l...lCl...lfA...PC-2...R0ICC...AREICC...AB0ICC 


OTC:  10400*  AOC  1*77 

FROM:  ROICC  AOn 
TO:  OICC 

SUW:  ACKR  TOUER  INSTALIATIOM:  SITREP  HO. 

1.  SITUATIO*  FOR  PERIOD  12-14  Au*u>t  1977  AS  FOLLOWS: 

A  VEATHCA:  10-lS  knots  nnd  18-22  knots* 

Ssss  if  to  IH  ft.  froa  SW  2-3  seconds. 

Swells  1-3  ft.  2-4  ft.  froa  S  3-4  seconds. 
Scot  cored  reins  on  14  August  1927. 


B.  AD^fIN:  LCDR  Culllson  arrived  12  August  1977. 


C.  OPERATIONS: 

12  Aug. 


A4  driven  53  ft  w/560  average  B7P  47.  B2  driven  56  ft. 
560  060.  Aversfe  BPF  of  560  •  28.  Initiated  punch  list 
on  Towers  12  and  #3. 

13  Aug.  -  Pile  B3  driven  65  It.  060  average  BPF  44.  Initiated 

planning  Tower  4. 

14  Aug.  -  Pile  B4  driven  57  ft.  v/060.  BPF  67.  Pile  C3  66  ft/060. 


D  EQUIP  STATUS:  haancr  operational.  In  need  of  repair.  060  banner  operation 


w/barge  262  departed  our  Gulf  13  August  1977. 

F. 

SS^IfJfDEKTS 


®-  S5?J8^nJur«*  shin  while  boarding  Tower  4.  Recovering  inlncncely. 


1.  NORALE: 

7.0  v/progress  slow  but  steady. 

2.  LT.  MAYER.  ROlCC  ACMR,  SENDS. 

Copy  to: 

09...09A. ..C9A2,.,OS...02...FPO-l...lCl..,lEA...ROICC...AROICC...AREICC...PC-2 


yrn  170A00S  AUGUST  1977 
FROM:  ROICC  ACML 
TO:  OICC 

SUBJ:  ACMR  TOWER  MSTALLATION:  SltREF  MO. 

1.  SITUATION  FOR  PERIOD  15-16  AUC  77  AS  FOLtOWSs 


A. 


WEATHER:  Winds  froa  SSW-SU  10-15  and  15-25  aph.  Ssss  fro*  SSW  ft.  and 
1-2  ft.  Stfclls  froa  S,  1-3  ft»  3-4  ssconds.  Frsqutnt  squall  activity  oa 
13  August  1977. 


B.  ADMIN:  UCT-ONE  aboard  SEACON  arrived  Tovar  14  15  AUGUST.  A.  Brill,  AREICC, 
departed  LINDSAY  for  O.C.,  IS  August. »  coapletlag  8  weeks  duty  at  sea.  Sound 
photographer,  FLTAVCOKLANT,  arrived  on  Derrick  Barge  16  August  1977. 

C.  .jJIJAJjyNJ: 

A4-C4  driven  to  within  4  ft  of  design  penetration;  blow  count 
favorable  (90  with  060  haasMr  after  2-day  aet  up;  and  50  with  060  hanaer, 
respectively).  Veld-out  of  pile  and  jacket  connections.  Attenpt  to  install 
boat  landing  unsuccessful  due  to  barge  heave/roll.  Punch  list  on  Tower  12 
near  coopletloo. 

(16)  Continued  weld  out  of  pile  and  Jacket  connections.  Installed  boat  landing 
and  barge  fenders.  Punch  list  Tower  #3  conplete;  punch  list  Tower  14  near 
completion.  UCT-ONE  completed  phase  I  and  11  underwater  Insepction  of  Tower  #4. 
(17-20)  Planned  operations  -  instsll  superstructure  and  complete  Tower  fX. 


D.  EQUIP  STATUS:  ^Intcnance  requirements  of  hammer  no  longer  effect  operations. 
E«  LOGISTICS:  ^”8  ROBBYN  J.  w/bsrge  374  in  tow  departed  for  Gulf  16  Auguat  1977. 
P.  TRAINING: 

C.  SAFETY^^®  ACCIDENTS 
B.  MEDICAL:  NO  INJURIES 

1,  MORALE:  Flying  high  as  ACMR  construction  nears  end. 


2.  LT.  MAYER,  ROICC  ACMR,  SENDS. 

Copy  to: 

09...09A.  ..09A2...02,,.O5.,.rPO-l...lCl...lEA...PC-2...R0ICC...AR0ICC...AREICC(3 


DTC:  19M00a  AUGUST  1977 

FROM:  ROICC  ACM* 

TO:  OICC 

SUM:  ACMR  TOWER  INSTALLATION:  SITRE?  NO.  30S 
1.  SITUATION  FOR  FERIOD  17-18  AUGUST  1977  **  FOLLOWS: 

A.  WEATHER:  (17)  Wind*  item  SU  15-20  knota;  lactaaalnt  20-50  aRh.  Havaa  froa 
SSU  2>4  ft.;  Incrcasint  ft.  fm  SSV. 

(18)  Wind*  lO-lS  aph  from  SW  ch^nfing  to  KE;  vavot  3-5  ft.  fro« 

S  changlog  to  M.  froqucnt  porlodo  of  oodcrato/htavy  vinda 
and  rain. 


B.  AOMIN:  NO  MfOBT 


C«  OPERATIONS:  (17)  Sat  auparatructura;  coaplatad  «#«ld  out  of  pllt-jackat  connection 
Weather  atandby  fro«  2945. 

(18)  Off  weather  atandby  0500.  Additional  two  (2)  houra  weather 
atandby  during  Aornlng.  Diver  underwater  Inapeetlon  reporta 
no  dlaerepanclea.  Klac.  welding. 

(19  -  20)  Contractor  hopea  to  conpletc  lower  #1  by  20  Auguat  (PM)  if 
weather  pemlta  (laprovea) 


D.  EQUIP  STATUS;"®  diecrepanelea 

E.  LOGISTICS:  derrick  barge  acheduled  to  depart  Inatallatlon  alte  by  20  Auguat. 
Crew  boat  to  reaaln  behind  for  aurvey  inforwatlon. 

F.  TRAINING: 

None 

C,  SAFETY; 

No  accldtnta 

H.  MEDICAL: 

1  peraon  Injured  back  In  fall  froa  aoblle  crane  when  curtoay  handle  pulled  looae. 

I.  MORALE: 

Reaerved  joy. 

2,  LT.  MAYER,  ROICC  ACMR,  SENDS. 

Copy  to: 

09...09A.  .,09A2,..02...04...FTO-1...1C1...1EA...ROICC...AROJCC...ARIICC  (3)..PC2 


(1)  INTRODUCTION 

Construction  of  the  Air  Combat  Maneuvering  Range  was  a  unique 
endeavor  for  the  Navy,  and  specifically  Chesapeake  Division  of 
NAVFACESGCOM  which  was  responsible  for  the  management  and  execu¬ 
tion  of  this  $13,000,000  Offshore  Construction  Project. 

(2)  RANGE  SCHEMATIC 

The  basic  purpose  of  the  project  was  to  provide  suitable  offshore 
platforms  for  installation  of  electronics  equipment  as  part  of  a 
sophisticated  air  combat  training  range  for  pilots.  The  range 
provides  for  the  simultaneous  tracking  of  up  to  20  aircraft  as 
they  engage  in  combat  maneuvers,  and  fire  simulated  rather  than 
live  missiles.  The  system  then  electronically  computes  missile 
trajectories  and  records  hit  and  miss  results.  This  was  a  criti¬ 
cal  project  for  the  Fleet  in  that  it  was  to  benefit  naval  air 
combat  training  to  the  tune  of  $90,000,000  savings  in  missile, 
drone,  aircraft  mishap,  and  personnel  costs;  and,  in  the  end  result, 
would  provide  for  increased  safety  and  pilot  proficiency. 
Chesapeake  Division  was  assigned  management  responsibilities  in 
November  1975.  The  initial  schedule  called  for  installation 
during  the  summer  weather  window  of  1978.  However,  due  to  the 
criticality  of  the  project  to  the  Fleet,  CEESDTV  was  encouraged 
to  shoot  for  a  target  date  one  year  earlier.  This  left  only  20 
months  for  selecting  an  A  8  E,  designing,  bidding,  awarding  a  con¬ 
struction  contract,  fabricating,  transporting  and  installing  the 
four  towers  on  site. . .Obviously  little  time  for  error  or  redo. 

(3)  LOCATION  MAP 

Some  of  the  main  design  problems  centered  around  the  environmental 
conditions  at  the  project's  location.  Specially,  the  towers  were 
to  be  located  15  to  30  miles  off  the  coast  of  Kitty  Hawk,  N.  C. ; 
adjacent  to  the  infamous  Bermuda  Triangle;  in  water  depths  rang¬ 
ing  from  83  to  105  feet. 

In  designing  the  towers,  we  realized  that  ocean  engineering  is  not 
yet  a  perfected  science.  Three  different  wave  theories  were  con¬ 
sidered  for  the  various  water  depths  of  the  four  structures.  The 


structures  which  were  to  have  a  20  year  design  life;  they  were  to 
be  capable  of  surviving  a  50  year  storm  which  included  145  mph 
sustained  winds  with  gusts  to  175  mph;  and  61  foot  wave  heights 
atop  an  8  foot  tide  surge.  The  design  was  to  accommodate  bottom 
scour,  marine  growth,  and  corrosion,  as  well  as  satisfy  extreme 
electronic  tolerances  such  as  location  accuracy  within  two  meters, 
orientation  within  3  degrees,  and  a  stability  of  ^  1  foot  at  the 
top  of  the  structure.  Various  alternative  designs  were  considered 
including  a  floating  structure,  gravity  structures,  and  mono¬ 
column  and  multi-pile  structures. 

(4)  ARTIST  RENDITION 

Finally,  a  three-legged,  steel  jacketed  type  structure,  as  depicted 
by  this  artist's  rendition,  was  selected  as  the  most  economical. 

In  executing  the  project,  we  found  that  neither  designers  nor  con¬ 
struction  contractors  were  familiar  or  enthused  with  ASPR,  DOD,  or 
Navy  contract  procedures.  Essentially,  offshore  construction  is  on 
a  cost-plus  basis  at  a  day  rate  of  $60,000  and  the  customer  assumes 
all  risk  and  liability.  So  when  we  started  talking  in  terms  of: 

o  Design  Liability 
o  Fixed  Price  Contract 
o  With  No  Material  or  Labor  Escalation 
o  Fixed  Completion  Date  with  Possible  Liquidation 
Assessments 

o  The  Provision  for  Bonds,  Insurance,  Buy  American  Acts, 
Contractor  Quality  Control 
o  Retention  of  Progress  Payments 
o  Wage  Rates,  Labor  Laws,  OSHA  Requirements 
o  Warranties,  Contractor  Liability  for  Latent  Defects 
o  Even  the  Possible  Auditing  of  a  Contractor's  Books 
during  Change  Order  Procedures  . . . 

Well,  there  just  weren't  many  people  beating  down  our  doors  to  do 
us  any  favors. 

The  end  result  was  we  were  able  to  develop  the  design  which  was 
prepared  by  Crest  Offshore  of  Tulsa,  Oklahoma,  which  accepted  the 
20  year  design  life  liability  negotiated  as  a  cost  of  the  fee. 


In  addition,  we  had  provisions  for  involvement  of  the  A  fi  E 
throughout  the  construction  phases  in  an  inspection  capacity. 

An  independent  engineering  firm  provided  quality  assurance  on 
the  design  to  avoid  potential  problems  later. 

On  the  construction  side,  an  experienced  contractor  was  consid¬ 
ered  imperative.  Thus,  all  interested  contractors  had  to  sat¬ 
isfy  pre-qualification  requirements  before  being  given  the 
opportunity  to  bid.  In  addition,  equipment,  material,  and 
certain  personnel  requirements  were  included  as  part  of  the 
specifications;  requirements  for  highly  specialized  materials 
were  minimized;  the  warranty  and  latent  defect  provisions  of  the 
contract  were  modified;  and  unit  price  provisions  for  weather 
hours,  and  remedial  work  such  as  drilling  and  jetting,  were 
included  as  part  of  the  bid  total.  We  felt,  at  least,  that  we 
had  developed  a  contract  which  would  have  a  partnership  concept 
between  the  Government  and  the  successful  contractor. 

(5)  FABRICATION  YARD 

In  the  end,  a  fixed  price  contract  for  fabrication,  transportation, 
and  installation  of  the  four  ACMR  towers  was  awarded  to  Brown  5 
Root  Marine  Operators,  Inc.  on  14  January  1977,  with  a  completion 
date  8  months  later.  This  tight  construction  schedule  was  required 
to  complete  installation  of  all  four  towers  before  the  close  of 
the  weather  window  and  advent  of  the  September  hurricane  season, 
common  to  the  Cape  Hatteras  region.  Brown  6  Root  chose  to  fabri¬ 
cate  the  components  of  the  four  towers  at  its  Green's  Bayou 
facility  on  the  Houston  ship  channel. 

(6)  OFFICE 

In  order  to  maintain  some  control  of  the  construction  schedule,  a 
project  office  was  set  up  in  the  fabrication  yard  to  be  manned  by 
a  EOICC  or  REICC  on  a  full-time  basis.  Their  main  purpose  was  to 
keep  abreast  of  construction  progress  and,  when  necessary,  provide 
responsive  solutions  to  contractor  questions  or  problems.  It  was 
the  type  of  project  where  we  could  not  afford  the  typical  10  day, 

5  day,  or  even  1  day  response  to  a  potential  problem. 


(7)  TOWER  DRAWING 


As  a  preview  to  construction,  let  me  first  describe  the  three 
main  components  of  the  ACMR  structure.  The  first  is  the  jacket 
which  extends  from  just  above  the  surface  water,  down  through 
the  column,  and  actually  rests  on  the  sea  floor.  The  jacket 
serves  as  a  template  or  guide  for  the  second  main  component- 
heavy  wall,  42  inch  diameter  piles  which  extend  from  the  top 
of  the  jacket,  down  through  each  of  the  three  jacket  legs  and 
nominally  250  feet  into  the  sea  floor.  The  third  component  is 
the  superstructure  -  the  tip  of  the  iceberg  so  to  say.  It  sits 
atop  the  three  pilings  and  extends  75  feet  above  the  water  sur¬ 
face.  The  superstructure  has  two  platform  decks  -  the  lower 
for  supporting  the  solar  panels  used  to  collect  solar  energy  to 
power  the  instrumentation  package  which  is  positioned  on  the 
top  deck. 

(8)  ROLLED  SECTION 

S  The  majority  of  tubular  members  were  formed  from  large  sheets  of 
A-36  fine  grain  steel  plates  in  Brown  5  Root's  pipe  mill.  The 
column  sections,  1.5  to  2  inches  thick,  were  first  rolled  into 
short  5  or  10  foot  cans,... 

(10)  GIRTH  WELDING 

And  then  joined  or  spliced  together  by  welding  into  their  required 
lengths.  Fine  grain  A-36  steel  has  a  reduced  grain  size  over  that 
of  conventional  A-36  steel,  and  as  a  result,  has  improved  strength, 
and  resistance  to  brittle  fracture  and  fatigue  failure.  Thus,  it 
will  be  better  able  to  survive  the  harsh  loadings  and  cool  temper¬ 
ature  of  the  Cape  Hatteras  region. 

(11)  SMALL  TUBE  FABRICATION 

6  The  ROICC  staff  surfaced  one  problem  by  exercising  the  Government 

^2^  inspection  option.  Independent  testing  showed  certain  of  the 

rolled  members  to  have  lost  their  resistance  to  brittle  facture. 
Closer  inspection  revealed  that  members  with  low  diameter/thickness 
ratios  were  being  cold-rolled  to  the  maximum  extent  possible  and 


then  finished  by  hot-rolling.  The  inordinate  degree  of  cold¬ 
forming  was  considered  detrimental  to  the  materials  resistance 
to  fatigue  or  brittle  fracture. 

Post-fabrication  testing  is  uncommon  in  offshore  industry.  Con¬ 
tracts  normally  specify  the  material  properties  of  the  plate 
necessary  to  satisfy  design  requirements;  but  some  of  the 
detrimental  effects  of  fabrication  -  such  as  we  encountered  - 
oft  go  undiscovered. 

(13)  HOT  PLATE 

to  Our  final  resolution  was  that  all  plates  to  be  made  into  tubulars 
with  diameter/thickness  ratios  less  than  20  would  be  entirely  hot- 
formed.  This  sequence  of  slides  shows  rolling  of  the  plate  after 
being  heated  in  a  furnace  to  1200“  F.  Subsequent  testing  showed 
no  appreciable  change  in  the  strength  or  fracture  resistance 
properties  of  the  original  plate. 

(18)  BOAT  LANDINGS 

Meanwhile,  outside,  welders  were  busy  fabricating  boat  landings. 

(19)  ANODE 

The  sacrificial  anodic  protection  system, 

(20)  DECKS 

(21)  and  decks  for  each  of  the  superstructures. 

(22)  RAIN 

There  were  occasional  reprives  from  the  tight  construction 
schedule. 

(23)  TORNADO 

Such  as  when  a  small  tornado  rocked,  lifted  and  completely 
decimated  one-half  of  the  ACME  office  spaces.  Perhaps  it  was 
an  omen  of  good  tidings  to  come,  since  the  Government's  half 
of  the  building  was  left  completely  intact. 


(24)  SUPERSTRUCTURE  FABRICATION 

to  Each  of  the  superstructures  was  fabricated  on  their  side  and 
then  uprighted  in  a  two  crane  lift  operation  for  placement  of 
jib  cranes,  solar  panel  frames,  NAVAIDS,  and  final  painting. 

(28)  GFE 

All  government  furnished  equipment  was  completely  unpacked  in 
the  fabrication  yard,  inspected  for  damage,  tested,  and 
repacked  for  shipment  to  sea. . .  Again,  to  avoid  unnecessary 
delays  once  offshore. 

(29)  JACKET  FABRICATION 

5  The  jackets  were  being  fabricated  in  another  section  of  the  yard. 

(30)  side  of  each  jacket  was  welded  out  between  two  legs,  and  the 
remaining  two  sides  framed  into  the  third  leg. 

(31)  LEG  LIFT 

C 

This  third  leg  was  subsequently  lifted,  rotated  and  set  down 

(32) 

atop  the  other  two  legs  for  weldout  and  painting. 

(33)  JACKET 

Only  the  top  20  feet  of  each  jacket  was  painted  for  this  portion 
would  be  required  to  survive  in  the  highly  corrosive  tidal  and 
splash  zones  of  the  sea. 

(34)  FOUR  JACKETS 

Total  fabrication  time  from  receipt  of  material  to  completion  of 
a  single  jacket  and  superstructure  was  9  weeks.  Because  fabrica¬ 
tion  of  each  tower  was  staggered  and  overlapped,  total  fabrication 
time  of  all  four  towers  -  involving  over  3,000  tons  of  steel  and 
100,000  man-hours  of  effort  -  was  12  weeks. 

(35)  JACKET  MOVES 

By  the  first  week  in  June,  the  structures  were  ready  for  transpor¬ 
tation  to  sea.  Four  large  mobile  cranes  were  used  in  unison  to 
walk  each  jacket  from  the  fabrication  area  to  pierside... 

(36)  BIG  JOHN 

where  this  500-ton  barge  crane  was  waiting. 


(37)  JACKET  LIFT 

The  crane  hooked  on,  lifted  the  jacket,  and  then  was  maneuvered 
alongside  a  cargo  barge. 

(40)  JACKET  LOWERED 

The  crane  barge  was  carefully  aligned  such  that  the  jacket  could 

(41) 

^  be  lowered  into  6  awaiting  saddles. 

(42)  TWO  JACKETS 

A  second  jacket  was  loaded  end-to-end  to  the  first. 

(43)  WALK  OF  SUPERSTRUCTURES 

C 

Similarly,  the  superstructures  were  walked  to  pierside,  and 

(44) 

loaded  adjacent  to  the  jackets. 

(45)  SEA  FASTENING 

Sea  fastenings  -  consisting  of  wire  rope  and  brace  pipe  -  were 
welded  between  the  barge  and  the  structures  to  preclude  any  danger 
to  the  structures  during  the  1700  mile  journey  to  the  east  coast 
sites.  A  marine  surveyor  was  additionally  required  to  inspect 
the  barge  and  sea  fastening,  and  certify  their  integrity  for 
ocean  transport. 

(46)  TOW 

to  Each  barge  was  led  by  a  3500-HP  tug,  down  the  Houston  Ship  Channel 
through  the  Gulf  of  Mexico,  around  the  tip  of  Florida  and  north¬ 
ward  along  the  east  coast.  A  government  representative  accom¬ 
panied  each  of  the  tows  to  maintain  surveillance  of  the  towers 
and  to  provide  CHESDIV  with  a  daily  point  of  contact  for  the 
location  and  status  of  tow.  Tow  speed  ranged  between  5  and  10 
knots.  Thanks  to  a  brisk,  near  shore  Gulf  Stream  current,  the 
1700  mile  journey  was  completed  in  12  days,  2  full  days  ahead 
of  schedule. 

(49)  BUOY 

The  site  location  for  the  first  tower  had  been  marked  earlier 
by  a  survey  boat. 


(50)  LINDSAY 


The  derrick  barge  -  the  H.  A.  LINDSAY  -  was  the  first  vessel  to 
arrive  on  site.  The  LINDSAY  has  a  crane  capacity  of  350  tons 
and  can  support  a  crew  complement  of  85  men.  To  take  maximum 
advantage  of  every  bit  of  good  weather,  both  the  contractor's 
crew  and  government  inspection  staff  would  split  their  forces 
into  two  12-hour  shifts  in  order  to  provide  a  continuous  7-day 
per-week,  around-the-clock,  construction  and  construction  sur¬ 
veillance  capability.  Once  in  location,  the  LINDSAY  was  posi¬ 
tioned  in  a  six  point  moor  and  rigged  for  work. 

CRANE  BARGE 

When  weather  was  deemed  favorable,  the  cargo  barge  with  the 
first  two  towers  was  brought  alongside. 

RIGGERS 

Riggers  were  lifted  atop  the  high  jacket  leg  to  fasten  the 
lifting  slings. 

READY  FOR  LIFT 

With  the  cranes  main  block  hooked  in,  sea  fastening  was  removed. 
JACKET  IN  AIR 

Soon  the  jacket  is  in  the  air,  and  the  tugs  pull  the  cargo  barge 
away  from  the  now  pendulum-like  jacket. 

JACKET  LOWERED 

The  jacket  is  then  lowered  into  the  sea.  Because  each  leg  of 
the  jacket  is  sealed,  the  jacket  floats  horizontally  one  foot 
above  the  surface. 

RIGGERS 

Riggers  are  required  to  balance  themselves  on  the  legs  and  inter 
connecting  brace  pipe  to  disconnect  the  main  hook  from  the  lift¬ 
ing  slings,  and  refasten  it  to  righting  slings  connected  to  the 
top  of  each  jacket  leg.  A  single  diver  then  opens  flood  valves 
at  the  base  of  each  leg. 


(61)  JACKET  ALMOST  VERTICAL 


As  the  legs  begin  to  flood,  the  jacket  begins  to  right  itself. 

(62)  JACKET  VERTICAL 

§  Finally,  with  the  jacket  in  its  proper  orientation,  the  crane 
rotates  over  the  intended  location,  and  lowers  the  jacket  to 

(63) 

the  sea  floor. 

(64)  JACKET  ALONE 

The  total  time  for  setting  a  jacket  varies  between  one-half  and 
three  days.  This  includes  time  for  verifying  location  and  water 
depth;  and  for  leveling  and  orienting  the  jacket  once  it's  in 
place.  But  the  large  variance  in  time  accumulates  while  await¬ 
ing  periods  of  good  weather.  Weather  conditions  were  not  always 
this  favorable. 

(65)  BIG  WAVES 

&  In  one  case,  less  than  ten  minutes  after  setting  the  jacket, 
winds  increased  from  10  to  45  knots,  and  the  wave  heights 
increased  from^S  to  12  feet  shortly  thereafter. .. Partially 
submerging  the  jacket. 

(67)  PILE  BARGE 

It  is  vital  that  piling  should  start  as  quickly  as  possible  after 
the  jacket  is  set.  A  severe  storm  could  possibly  force  the 
LINDSAY  offstation  and,  worse,  upend  the  jacket  thus,  the  first 
objective  is  to  stab  and  drive  lead  piles  in  each  leg.  The  pile 
barge  is  brought  alongside. 

(68)  PILE  SUSPENDED 

The  177-ft  lead  piles  weigh  75  tons  apiece. 

(69)  STABBING  PILE 

to  Stabbing  of  the  piles  proves  somewhat  difficult  because  of  barge 
motion  which  is  transmitted  to  the  crane  and  its  pendulum-like 


(72)  LEAD  PILES  IN  PLACE 


The  stabbing  operation  is  repeated  three  times  until  there  is  a 
lead  pile  stabbed  in  each  leg. 

(73)  HAMMERS 

The  contractor  is  required  to  have  three  sizes  o£  pile  driving 
hammers  available.  The  hammers  vary  in  capacity  from  120K  to 
300K  ft-lbs  of  energy. 

(74)  040  HAMMER 

For  the  lead  piles,  the  040  hammer  -  120,000  ft-lbs  —  is 
sufficient . 

(75)  040  DRIVING 

(76)  Pile  driving  begins  and  continues. 

(77)  PILES  DOWN 

The  lead  piles  reach  a  depth  of  70  feet  below  the  sea  floor. 

To  reach  design  penetration  of  250  feet,  four  add-on  lengths 
of  piling  are  required  to  be  affixed  atop  each  lead  pile. 

(78)  STABBING  ADD-ON 

to  Because  of  closer  tolerance,  the  add-ons  generally  prove  more 

(81)  difficult  to  stab  than  lead  piles. 

(82)  WELDING  SPLICE 

5 

(83)  It  takes  five  welders  six  hours  to  complete  each  pile  splice 

(84)  WELDING  INSPECTION 

6  Each  splice  is  inspected  by  ultrasonic  means.  This  particular 
weld  checks  O.K.;  some  did  not.  Defective  welds  are  required 
to  be  arc-gouged,  rewelded,  and  re-inspected  at  a  penalty  of 

3  to  6  hours  in  construction  delays. 

(86)  LIFT  OF  560 

Driving  is  anticipated  to  be  tougher  this  time.  The  560  hammer 
300,000  ft-lbs  -  is  called  into  action. 


(87)  560  ATOP 


(88) 

8 

(89) 

(90) 

(91) 


(92) 
8 

(93) 

(94) 

(95) 

(96) 
to 

(98) 


(99) 

to 

(102) 


The  560  hammer  is  the  size  of  a  box  car  and  weights  140 
tons  itself. 

PILE  DRIVING 

Once  again  driving  is  underway. 

STORM 

But  pile  driving  is  not  always  continuous. 

WAVE 

Because  the  contractor  would  be  reimbursed  at  a  unit  bid  rate 
of  $2500/hr  for  every  hour  in  which  weather  was  the  sole  cause 
of  his  inactivity... 

MAINTENANCE 

But  would  receive  no  compensation  whenever  his  non-work  status 
was  the  fault  of  his  own  actions  or  equipment,... 

DOCUMENTATION 

It  was  imperative  that  the  government  inspectors  keep  accurate 
logs  of  weather  conditions  and  construction  progress. 

PILES  DRIVEN 

Finally,  each  of  the  piles  are  at  design  depth. 

LEVELING 

Upon  completion  of  pile  driving,  each  of  the  jackets  were  out 
of  level.  Jack  stands  were  welded  to  the  low  jacket  leg  and 
pile.  Two  100-ton  hydraulic  jacks  and  the  barge  crane  were 
used  in  unison  to  raise  the  low  side  of  the  jacket  to  within 
acceptable  level  tolerance. 

BOAT  LANDINGS 

The  boat  landings  and  barge  fenders  were  lowered  on  to  pre¬ 
fabricated  stabbing  cones. 
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(103)  SHIM  PLATES 


Shim  plates  were  inserted  in  the  annulus  between  jacket  and 
pile,  and  welded  out. 

(104)  PILE  CUT  OFF 

While  welding  continues,  excess  lengths  of  pile  are  cut  off  at 
proper  elevation. 

(105)  SHIM  PLATES 

It  takes  two  solid  shifts  -  24  hours  -  of  twelve  welders  each 
to  complete  weld  out  of  the  shim  plates. 

(106)  CARGO  BARGE 

It  is  now  time  to  set  the  superstructure. 

(107)  S-S  AND  HOOK 

The  main  block  is  hooked  in  while  welders  remove  the  sea 
fastening. 

(108)  S-S  LIFT 

to  The  crane  again  exerts  the  necessary  effort,  this  time  to  lift 

(112)  superstructure.  The  stabbing  cones  of  the  super¬ 
structure  fit  into  the  tops  of  the  three  piles.  The  crane 
operator  uses  a  delicate  touch  to  mate  the  units.  This 
operation  has  been  likened  to  threading  three  needles  at  the 
same  time. 

(113)  WELD  OUT 

What  remains  is  weld-out  of  the  superstructure/pile  connections 
and  completion  of  weld-out  of  the  boat  landings. 

(115)  SOLAR  PANELS 

Installation  and  hook  up  of  the  solar  panels  and  navigational 
aids . 

(116)  DIVER 

C 

A  diver's  inspection  ensured  there  was  no  subsurface  damage  to 
the  structure  during  installation... 


(118)  LASER 


(119) 


The  contractor  also  used  a  laser  gun  to  precisely  locate  each 
tower  within  +  1  yard  relative  to  bench  marks  on  land. 


(120)  PAINTING 


(121) 


With  final  touch-up  painting,  the  LINDSAY  retrieved  its  anchors 
and  pulled  away  from  a  completed  tower. 


(122)  SEASON 


But  the  Navy's  role  was  not  yet  completed.  Navy  divers  from 
Underwater  Construction  Team  One  were  brought  to  each  tower  site 
aboard  CHESDIV's  ocean  construction  platform  BEACON.  Their  task 
was  to  perform  a  subsurface  acceptance  inspection  for  the  ROICC. 


(123)  UNDERWATER 


to  These  Seabee  divers  used  light-weight  dive  gear  and  hard  wire 

(126)  to  report  the  condition  of  each  of  the  structural 
joints,  and  gather  baseline  documentation  of  soil  conditions  and 
profile.  This  latter  information  will  be  used  in  future  scour 
analysis  studies. 

(127)  INSPECTION  TOPSIDE 

Each  of  the  towers  received  an  inspection  well  done. 

(128)  SUNSET 

to  Construction  of  the  ACMR  towers  was  a  success  story.  Through  the 

(130)  efforts  of  the  contractor,  NAITAC  and  CHESDIV  (Navy 

engineers)  and  Seabee  personnel  -  and  not  least  some  divine 
blessings  -  the  four  ACMR  towers  were  completed  37  days  ahead  of 
schedule  with  two  no-cost  change  orders,  and  10%  under  the  bid 
award. 


(130) 
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